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Introduction 
The purpose of this study is to discover the effect of 
11 i ties are reviewed in second and third grades and more diffi-
lcult abilities taught. 
A change has taken place within the past decade in the 
importance of word analysis abilities. Before this, it was 
II felt by some that phonetic drills were of little value or use ... 
I 
!less and others found that the non-phonic method was better in 
developing comprehension. Recently, various studies have made 
\evaluations on the importance .of the various word analysis 
II abilities, on the order of teaching the various word elements, 
II 
II and their effect. on reading, but further data is needed con-
earning their importance. 
I 
I 
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Therefore, the purpose of this study is to discover fur... 'I' 
I i 
ther evidence concerning factors effecting reading achievement. 11 
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CHAPTER I. 
REVIEW OF RESEARCH 
CHAPTER I. 
11 ing achievement in grades one, two, and three is the purpose of 
Jthis study. 
Different methods have been tried in the teaching of read-
1ing during the past years. It is felt by most that there is no 
!, 
l one way, but that a combination of different methods should be 
I' used depending upon the children. The four basic methods that 
' 
~ have been used are discussed by Murphy1 as: 
1. The Alphabetical Oral Method, in which each word 
was learned by spelling orally. 
2. The Phonetic Method, in which the words were pre-
sented orally beginning with words of one syllable 
and then by word families. 
3. The Look-Say Method, in which the teacher intro-
duces a word by writing it, pronouncing it, and 
having the child look at it and repeat it after 
her. 
4. The Phrase Method, similar to the Look-Say Method 
except that the learning unit is a phrase instead 
of a word. 
She states further that the Look and Say approach has the 
1greatest emphasis at the present time, but that children need 
j! phonetic skills if they are to read successfully and be able to 
!solve new words independently. 
1 
1Helen A. Murphy, "Skills Instruction in Primary Reading,'' 
The National Elementary Principal 29: 4-10; December, 1949. 
I 
I 
I 
3 
• by the teaching of various word analysis abilities. In the 
twenties an experiment was tried by Currierl to find out the 
influence of phonics on a large third grade . The class was 
divided into three groups according to the abilities. The 
The second group consisted of children who disliked or 
were indifferent to reading. Their interest in reading was 
developed through intensive training in phonics. Less diffi~ 
cult, but unfamiliar words were used in the word pronouncing 
games and the teacher told stories and many were dramatized. 
The third group were children beyond the grade age and 
1; who were discouraged and retarded readers. This group read 
I 
11 stories, which were simplified and developed interest. 
I 
I 
The conclusions of this study by Currier2 were: 
1 . Phonetic drills have a very real value but are not 
essential to every child as a part of the daily 
program in primary grades. 
2. Phonetic drills should at all times be employed with 
discretion and adapted to the needs of the individual 
child or special group . 
3. Word-pronunciation drills have proved of much value. 
They may only be a very good device. 
lLillian Currier, "Phonics or No Phonics, .. The Elementary 
School Journal 23: 448-452; February, 1923. 
2Ibid., p. 452. 
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A few years later, a study was made by Gates1 in which one 
1! group of children were given phonetic methods and the other 
group had no phonetic drill. For this second group devices 
were given to develop careful perception, so as to see differ-
ences and similarities, to emphasize the common elements of 
, words, and to develop the use of context c~ues to discover 
II unknown words. 
Gates relt that the teaching of phonics is a ·major con-
l 
II 
I 
11 
cern of teachers, because it is one of the major concerns of 
authors of primary reading materials. 
••• No other single teaching device has been so widely 
adopted by American teachers. I t is the very keystone 
of the American method. For a practice given so much 
and such universal attention over so long a period of 
time one would expect to find ample justification. 
Favorable evidence may be sought in four different 
sources: 
1. In the data concerning the phonetic .character-
istics of the English language. 
2. In the results of experimental investigations of 
the use of phonetic methods with school children. 
3. In the logical applicati on of principles of the 
psychology of learning to the use of phonetics as 
a teaching device. 
4. In the opinions of recognized students of p s ychol-
ogy and education who are familiar with the scien-
tific literature concerning the teaching of read-
ing or who have observed extensively the results 
of various methods util i zed in schools. 
-----------------
1Arthur I. Gates, "Studies of Phonetic Training in 
Be ginning Reading,n Journal of Educational Psychology 18: 
217-226; April, 1927. 
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From his study Gates said that if it were necessary to 
choose between the two forms of training studied, the non-
:1 
I 
phonetic training would be selected. 
In some earlier investigation--as suggested by such 
titles as "Phonics or No Phonicsn--it has appeared . 
that there was no choice other than to accept or reject 
the complete phonetic system. The intelligent pro-
cedure is to determine what phonetic devices, drills or 
instructions, if any, are of value, and how and when to 
use them. The present study has not accomplished these 
purposes fully except to indicate certain attitudes and 
skills which phonetic training produces that seem to be 
of value, others seem to be useless or harmful, as well 
as to point to a large amount of work which appears to 
be necessary.l 
A study of how phonics influenced silent reading in first 
grade was made by Tate2 in 1937. The study was conducted at 
!! the Eli Whitney School in Chicago, Illinois, and two classes 
!1 of first grade children were used. The experimental group was 
!divided into two groups, so that the less capable were to-
gether and the most capable were together. They were given a 
II 
period of fifteen minutes each morning in which the children 
I were given drill and instruction in phonics only. 
Formal instruction in phonics was abandoned several 
years ago at the Whitney School. However, the first 
grade teachers have been accustomed to imparting an 
incidental knowledge of the more essential elements 
of the subject, and the pupils have been guided into 
the attitude of using this knowledge as an aid in 
pronouncing words that they have been unable to 
master by the look and say method. 
I 
I 
I' 
I 
I 
libid., pp. 225-226. 
2Harry L. Tate. 11 The Influence of Phonics on Silent 
Reading in Grade l, '' The Elementary School Journal 37: 
752-763, JuneJ 1937. I 
I 
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The control group was divided into three groups: the most 
capable, those average in ability, and those low in ability. 
11 The entire group was given thirty minutes, which gave ten min-
jl utes to each group. The work was covered by using the Look and 
, Say method or the no:n--ftlonic method. 
The conclusions arrived at were: 
1. Phonics instruction and drill, as judged by the results j 1 
of the Gates Primary Reading Test, Type 1, is far super : 
ior to the look-and-say method iri developing the abil-
ity to recognize words. 
2. The results of Type 2 of the Gates test give a slight 
indication that the look-and-say method is superiod to 
phonics instruction and drill in developing the ability 
to comprehend sentences. 
3. Results obtained from Type 3 of the test show conclu-
sively that the look-and-say method is superior to 
phonics instruction and drill in developing the ability 
to comprehend paragraphs of directions. 
4. The use of as many as thirty minutes daily for special 
phonics instruction and drill leads to an unbalanced 
development of the abilities to comprehend words, to 
understand sentences, and to grasp the meaning of para-
graphs. 
Other deductions that do not rest directly on the data and 
therefore do not have weight of conclusions are, in the opinion 
of the investigator, justified. These inferences are: 
1. Regular periods for phonics instruction and drill are 
not desirable. 
2. Phonics should be use.d by the pupil as a tool and not 
as a subject matter to be mastered for its own value. 
3. Overemphasis on phonics hinders rapidity and thorough-
ness of comprehension. 
A second experiment was conducted by Tatel soon after the 
first one. Two classes of first grade children were used and 
lHarry L. Tate, Theresa M. Herbert, Josephine K. Zeman, 
"Nonphonic Primary Reading,u The Elementary School Journal 
1 40: 536-537,-March, 1940. 
-- ---- -=-== -=-- --==. 
the same teachers helped . The purpose of this study was to 
discover the total nonuse of phonics. The experimental group 
was divided into three groups acco~ding to the abilities and 
for two years there was no attempt for the teacher or children 
11 to sound l etters, which meant the total nonuse of phonics. 
11 To the control group an incidental knowledge of the more 
11 essential elements of phonics was given and this knowledge 
II was used to help in pronouncing words that they were unable to 
II 
I 
I 
I 
II 
I 
get by the look and say method. 
Tate drew the following conclusions from his study: 
1 . Without employing phonics, either formal or inci-
dental, as a medium of instruction, teachers can 
secure reading performances corresponding to 
those indicated by the norms of standardized tests 
but 
2. that the incidental-phonic method is much superior 
I 
to the nonphonic method in deve loping the ability 
to recognize words and to comprehend the meanings 
of sentences and paragraphs. 
I Since reliable data on more than one factor cannot be ob-
I tained in any one experiment, the comparison of the three me-· 
I ~~~~~ m~~~ ~;~~ ~~r~e~~o~~~~c:~Pr~;:~ni~ga~~~~i~~ ~~m~~!~:1in-
l ferences is similar to that which is inherent in the statement, 
nsince 3 is greater than 2, and 4 is greater than 3, then 4 is 1 I greater than 2.u j 
II. • •• To the extent, then, that the conclusions of both ex... I 
I periments are valid, it seems probable that these inferences 
I/ are sound: (l) Of the three methods investigated- -formal phon ... 1 
ics, nonphonics, and incidental-phonics - -formal phonics is the J 
Ill least efficient in developing comprehension or thought-getting.
1 
(2) The main value of formal phonics lies in the field of word 
II recognition. ( 3) The incidental-phonic method is superior to 
the nonphonic method in developing the ability to recognize 
words. (4) The nonphonic method is superior to the formal-
phonic method in developing comprehension . (5) The incidental-
phonic method is superior to .both the formal"phonic and the 
nonphonic method in developing comprehension. 
1 9 
The abi~~ ty to attack words accurately and easily --was___ li ---=--
found necessary by many so as to be able to comprehend what was il 
I 
1 being read. In 1931 Raguse1 said that in first grade the read- 1 
!, 
ing program should consist of the following word mastery skills :J 
' to develop accuracy, fluency, and fullness of comprehension: 
a. Ability to observe quickly and accurately the 
general configuration of the word. 
b. Ability to observe at the same time the char-
acteristic visual units of words. 
c. Ability to attack independently unfamiliar words 
encountered during the act of comprehension of 
words, phrases, sentences, and paragraphs in such 
a way that recognition may be quickly achieved with 
'i 
!J 
!I 
I 
the minimum interference with comprehension. Special , 
emphasis is placed upon: (l) Ability to observe cer- 1lj 
tain phonetic elements such as digraphs, to translate 
them into sounds, and to combine the sounds. (2) Abil- ~~~~ 
ity to recognize and to name individual letters and .
11 
to give some sounds which each represents. (3) Abil-
ity to take advantage of minute visual characteris-
tics of certain words. (4) Ability to break certain I 
words into syllables and to pronounce the syllables I 
separately. 
A study was made by Rogers 2 at the college level to deter~ 
mine the effect of training in phonics upon certain aspects of j 
I 
reading and the relationship between mispronunciations and com• I 
prehension. He included the following: 
1. Mispronunciation of a word and lack of comprehension 
of its meaning oJten go together. 
I 
I 
I 
I 
lFlorence w. Ragusa. "Qualitative and Quantitative Achieve 1 
I ment in First Grade Reading, u Teachers College Recor d, 32: 
1 424-426; February, 1931. 
2Maurine Rogers, "Phonic Ability as Related to Certain 
Aspects of Reading at the College Level, tt Journal of Experi-
mental Education 6: . 381-395; June, 1938. 
2. At the college level phonic training is an ~fective 
technique for the improvement of pronunciation, oral 
reading, and reading vocabulary. 
A study by ·T:Lf!'±n and. McKinnis1 was conducted to determine 1 
II 
,, 
how much phonic ability was related to reading ability when it 
is measured by standardized reading tests. The study was car-
ried on in the Longlois School in Lafayette, Indiana, using one 
I' 
II 
hundred and fifty-five children in the fifth, sixth, seventh, 
' and eighth grades. The following is a description of the test 
Two reading tests were also given: Iowa Silent Reading Test, 
Elementary, Form A; and the New Stanford Reading Test, Form v. 
The following show the relationship between the reading 
ability and phonic ability in this study: 
Reading 
Criterion 
Correlation with 
Phonic Ability 
New Stanford Reading Test .70 . 027 
Iowa Silent Reading Test .66 
(Comprehension) 
+- .030 
Iowa Silent Reading Test (Rate) .55 .038 
lJoseph Tiffin and Mary McKinnis, ttPhonic Ability: Its 
M5easuremen t and Relation to Reading Ability, u School and 1: -~ 90·192; -~e bru~:r:r_, . l..JH9 • _ ~ ~ _ -=-= _ = ~ Society 
il 
I' I 
I 
I 
I 
I 
I, 
I' 
I ,, 
II 
II 
II 
lj 
.1 0 
· These correlations show with reasonable certainty 
that phonic ability is significantly related to reading 
ability among the pupils studied. Although there is a 
slight increase in the mean score on the phonic test from 
the fifth to the eighth grade , shown in Table III ( the 
increase was 8.4), the increase is not great and the 
variability within each grade is so large that it seemed 
unnecessary to compute separate grade norms {for the 
grades studied) for the Individual Phonic Ability Test. 
For the 155 pupils studied, representing an age range 
from 9 years 11 months to 15 years, 9 months, there was 
practically no relation between phonic ability and 
chronological age. The coefficient of correlation was 
.oB ! .o55. ., 
,I 
\ made by Harringtonl in 1953 in the second grade to discover the ' 
I 
Two more recent studies have been made. One study was 
,, relationship of certain word analysis abilities to the reading 
I achievement. The tests were given to five hundred children in 
I 
I 
II second grade. The tests consisted of the Otis Test of Mental 
I 
, Maturity, an individual oral test of phonetic ability, tests of 
11 visual and auditory disar1.'11.ina tion, and two reading tests, which 
11 were an individual oral reading test and the group classifica-
I 
I 
tion test of vocabulary. 
The tests were analyzed by the pairing technique and these 
II were the conclusions : 
II 
I' 
I 
II 
II 
1. There is a slight, positive relationship between 
mental age and reading achievement. The difference 
of the mean scores in reading of those making high, 
and those making low scores on the Otis Test is 3.2. 
The resulting critical ratio is .507. The possi-
bility, therefore, is little better than chance 
that there is a real difference in reading achieve-
ment of children who have higher mental age. 
J, lsister Mary James Harrington, s·.c.L., ttThe Relationship I 
of Certain Word Analysis Abilities to the Reading Achievement 
of Second Grade Children, n Unpublished Doctor 1 s thesis, Boston 1 
University School of Education, Boston, 1953. 'I 
1 1 ' 
2. There is a positive relationship between auditory 
dis~ination and reading achievement. The 
difference between the means of the reading 
achievement of the high and low scores in auditory 
discrimination is 18.10. 'rhe critical ratio is 
2.74, which is significant at the .01 level of · 
confidence. The chances are 96 in 100 that there 
is a real difference in the reading achievement 
of the children who have higher scores in auditory 
discrimination. 
3. There is a high positive relationship between 
skill in visual di~crimtnation and reading 
achievement. The difference between ~he reading / 
s c ores of those making high scores in visual 
dis~nation and those making low scores is 32.1; 
and t h e critical ratio is 5.85. The critical ratio 
is significant at the .01 level of confidence. The 
chances are, as far as this study discloses, that 
in 99 cases out of 100 there is a real difference 
between the reading achievene nts of children who 
possess a high degree of visual discrimination 
and those who do not possess it. 
4• There is a high positive relationship between 
knowledge of phonetics and reading achievement. 
The difference between the rre an scores of those 
making high scores in phone tics and those making 
low scores, is 32.65. The cri t ical ratio is 4.1]. 
This critical ratio is significant at the .01 
level of confidence. Therefore, as far as this 
study indicates, the chances are 99 out of 100 
that there is a significant difference in the 
reading achievement of children who have a 
knowledge of phonetics, when compared with those 
who do n ot have the knowledge . 
5. A partial correlation analysis of the data from 
the entire population confirmed the foregoing 
findings. The relationships of each factor with 
reading (holding other factors constant) are as 
follows: mental age versus reading achievement, 
.000; auditory dis~ination versus reading 
achievement, .257; phonics versus reading achieve-
ment, .322; visual discrimination versus reading 
achieven:ent, .451. 
6. That there are factors relating to reading achieve~ 
ment other than those studied is evident from the 
number of children whose scores deviated markedly 
from the general findings. 
'I 
I, 
I 
I 
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il The o ther study was also made in 1953 by Mackl to dis cover ,
1 the effect of word analysis abilities on reading achievemen t in ~ 
1: the fifth grade . The tests given to four hundred and fifty-
,. three children consisted of the Kuhlmann-Anderson Intelligence 
Tes t, The Gat es Reading Sur•vey, The Niles Audi tory Tes t, an 
i nformal word recognition test, an informal test of phonetic 
abili t y , and an informal visual discrimination test. 
After the te s ts were analyzed the r esults showed the fol-
lowing conclusions: 
1. There is a high positive relat i on ship between 
mental age and reading achievement. 
In t'b.e paired comparison study the ne an differ-
ence between the high a nd low groups in the 
Informal Word Recognition Tes t was 27.4 words, 
and the t ratio was 6.17. I n the Gate s Vocabu -
lary Test, the mean difference between s core s 
was 6,.21 and the t ratio, 4 . 63 . In the 
Gates Level of Comprehens ion, the mean differ-
ence was 10 .70 .and the t ratio, 6.36. In the 
Gates Speed of Reading, the ne an difference was 
7 • .33 and t he t ratio was 4 . 59 . The t ratios 
shON tbat all these rooan differences are highly 
significant and indicate that the n ull hypothesis 
may be rejected in more than 99 cases out of 100. 
In t he partial correlation study the coefficien ts 
of correlation were: Informal Word Recogni ti on 
Test, .3990 ; Gates Vocabulary , .3798; Gates Level 
of Comprehen sion, .4423; Gates Speed of Reading, 
.5763. All of these findings indicate that 
relationship s exist between mental age and reading 
achievement and confirm t h e p aired comparison 
findings . 
1 lEather Mack, 11 An Investigation of · The Importance of 
Various Word Analysis Abilities in Reading and Spelling 
Achievement," Unpublished Doctor's thesis, Boston Univers ity 
Sch ool of Educ ation, Boston, 1953. 
- -- -- =- - --=-~ :-~ =-=-- --= 
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2. There is a high positive relationship between 
phonetic ability and reading achievement. 
In the paired comparison study the mean differ-
ence between the high and low phonics groups in 
the Informal Word Recognition Test was 18.5 words, 
and the t ratio was 4.03. In the Gates Vocabulary 
Test the mean difference was 4.75 and the t ratio, 
3.48. In the Gates Level of Comprehension the mean 
difference was L~.80 and the t ratio, 2.72. The 
mean difference in the Gates Speed of Reading was 
4.20, and the t ratio was 2 .58. All of these t 
ratios are highly significant, indicating that 
the null hypothesis may be rejected in more than 
99 cases out of 100. 
In the partial correlation study, the coeffi-
cients of correlation were: Informal Word 
Recognition, .3215; Gates Vocabulary, .3209; 
Gates Level of Comprehension, .16L,_O; Gates 
Speed of Reading, .2288. All of these are 
significant and confirm the paired comparison 
findings . 
3. There is a positive relationship between 
visual discrimination and reading achievement. 
In the paired comparison study the mean 
difference between the high and low visual 
discrimination groups in the Informal Word 
Recognition Test was 9 .L~ words. The t ratio 
was 2.06, indicating that the null hypothesis 
may be rejected in 98 cases out of 100. 
In the other three reading rests the mean 
differences were: Gates Vocabulary, 1.80; 
Gates Level of Comprehension, 1.65; Gates 
Speed of Reading, 2.70. Their t ratios were 
1 .53, .99, and 1.65 respectively. All of these 
are not significant at tr~ 5 per cent level 
of confidence . 
In the partial correlation study the coeffi-
cient of correlation was . 1894 on the Informal 
Word Recognition Test. This is significant, 
confirming the finding of the paired comparison 
study. In the Gates Speed of Reading the 
coefficient of correlation was .1225, which is 
also significant. 
I 
I 
il 
' 
II 
I 
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In the other two reading x es ts the coefficients 
of correlation were: Gates Vocabulary, .0747; 
Gates Level of Comprehension, .1093. Both of 
these are not significant at the 5 per cent 
level of confidence. 
4. There is some positive relationship between 
the auditory discrimination and reading 
achievement. 
In the paired comparison study the mean differ-
ence between the high and low auditory discrim-
ination gpoups on the Inf.ormal Word Recognition 
Test was 12.2 words. The t ratio was 2.54, 
indicating that the null hypothesis may be 
rejected in more than 99 cases out of 100. 
In the other three reading tests the mean 
differences were: Gates Vocabulary, .75; 
Gates Level of Comprehension, 1 . 65; Gates 
Speed of Reading, .45 in favor of the low 
group . The t ratios were .58 , .93, .32 
respectively. All of these are not signifi-
cant at the 5 fer cent level of confidence • 
In the partial correlation study the coefficients 
of correlation were: Informal Recognition Test, 
.0154; Gates Vocabulary, .0012 ; Gates Level of 
Comprehension, .0003; Gates Speed of Reading, 
•0811. All of these are not significant at the 
5 per cent level of confidence. 
There is not a general a· gree:rmnt as to when phonic s 
should be taught . It is felt that in early reading there is 
'I no need for sounding. The first words are taught by telling 
1
, or by the sight method. . Then, comes a need for phonics in 
order to attack new words independently. This idea is ex" 
I 
1 pressed by Dolch1 in the following: 
Phonics have no place in first steps in 
teaching reading. All systems of beginning 
reading begin with sight methods, featuring 
above all else interesting reading matter and 
1Edward w. Dolch, uPhonics and Plysyllables,u Elementary 
' English Review 15: 121-124; April, 1938. 
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I 
the thought getting attitude. After this beginning, 
in which the child will learn to recognize phrase 
or word units by sight, there comes a time when we 
wish to introduce sounding. There is much uncertainty 
as to when this time arrives, but the visual method is 
to introduce initial sounds during the first year and 
to complete a study of the chief phonic principles 
by the end of the second year. A review of these 
principles is undoubtedly needed in the third 
year. By the fourth year of school, it is assQ~ed 
that the average child has sufficient reading ability 
to carry on what is called extensive reading. 
More recently the idea of waiting until the child had a 
vocabulary of seventy~five to one hundred words and basing the 
teaching of the phonics on this vocabulary was expressed by 
~r 
I 
'I 
I 
., 
, Murphy. 1 
!I 
I 
Children need phonetic skills if they are to 
learn to read successfully and be able to solve new 
words independently. Some children seem to have a 
natural ear for sounds and others lack this ability. 
The present approach to the teaching of phonics is 
different from that used in the twenties in that 
formal teaching is delayed until the child has 
acquired a sight vocabulary of 75 to 100 words and 
the teaching is based on this vocabulary. A complete 
phonic program will include word analysis even in the 
middle grades. 
It is stated by McCullough, Strang, and Traxler2 that 
there are three kinds of trouble for which the phonic approach 
to word analysis is criticized• 
There are three kinds of trouble for which the 
phonic approach to word analysis is chiefly criticized: 
l) Its emphasis upon units smaller than a syllable 
tends to slow the reading process so that the reader 
I 
II 
r 
I 
II 
1Helen A. Murphy, uSkills Instruction in Primary Reading, tt ~1 
1 The National Elementary Principal 29: 4-10; December, 1949. 1: 
2constance M. McCullough, Ruth M. Strang Arthur E.Traxler, ! 
Problems in the Improvement of Reading, New York:McGraw-Hill I 
Book Company, _1:911"-6. ~ -~ - -==--~ = 
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I 
becomes a word tackler rather than a thinker; the I 
meaning intended by the author through the association I 
of words in a sentence is lost in the vast emptiness 'I' 
between difficult words slowly analyzed. Hence, any 
teaching of the phonic method has to be offset by lj' 
other more rapid techniques of word analysis and by 
much practice in reading easy materials for meaning, J; 
unhampered by encounters with difficult words. 
,I 
ll 
2) Logical, adult minds find phonic analysis so J 
attractive in its orderliness that certain school 
systems have tended to emphasize phonics to the I 
exclusion of other methods. The result has been the I 
presence in reading clinics throughout the country of 1! 
children retarded in reading because of their ability 
to make only one kind of attack on a strange word. Ill 
The fact is that only about one-third of the words in 
the common English vocabulary are capable of phonetic 
analysis, and some of these are not entirely like lj 
their appearance in sound but demand a partly visual 11 
analysis for familiar parts as well. 1 
I 
3) In its attention to small units the analysis of the I 
sound of a word may leave the amateur word sleuth with I 
a lot of little parts, which he finds himself incapable 
1 of reassembling into a meaningful whole. In other , 
words, this method requires the blending of isolated sound~~ 
to form the syllables it has broken. ' 
Acombl has made a study of the psychological factors in I 
I, reading and spelling. The test by Dr. Donald Durrell of Boston I 
' University was given to children in grades three, four, five, II 
1 and six. The following are the conclusions he arrived at: '! 
I 
il 
I 
II 
I 
1. The ability to distinguish through visual and 
auditory means small differences between words 
with accuracy and rapidity depends somewhat on 
mental age. 
2. Visual and auditory discrimination, perception, 
and associability are highly significant factors 
in relation to reading ability. 
lAllen Acomb, 11 Study of Psychological Factors in Reading 
and Spelling, 11 Unpublished Master's thesis. Boston University 
School of Education, Boston, 1936 . 
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3. Visual and auditory factors are significantly 
related to spelling ability. 
~ I 
I 1_8 
II 
=-;;--=-
,I 
4. Visual and auditory factors are definitely 
interrelated with one another, each recalling 
the other automatically during the reading 
process. 
I 
5. Mental age is an extremely significant factor 
in determining reading and spelling ability 
as measured by grade achievement. 
Most research has been done in the primary grades to le arn 11 
II 
how word analysis factors affect reading achievement. li 
A study was conducted by Dolch and Bloomsterl in first !I 
d 
and second grades to find out when phonic readiness is reached 11 
and to measure children ' s mental development and to see if they ! 
are related . Two tests were used to measure the mental abil -
ity: Pitner - Cunningham Primary Reading Test and the Detroit 
First Grade Intelligence Test . The achievement in phonic 
ability was measured by the use of the experimental issues of 
the Word-Attack Series of the Dolch-Gray Basic Reading Tests, 
Tests 1 and 2 . The outcome arrived at was that mental age of 
seven years was necessary for a child to profit from the 
teaching of phonics . 
It is felt by most educators that children in kinder-
garten and first grade should go through a period of readiness 
to prepare them for reading . For some children this period is Jl 
1 much longer than for others, but this readiness is quite es ... 11 
sential to success in reading. 
lEdward Dolch and Maurine Bloomster, "Phonic Readiness," 
Elementary School Journal 38: 201-205; November, 1937 . 
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A study of the readiness factors in relation to success 
in beginning reading was made by McFarland. 1 Tests were 
administered to 94 children in first grade. The following are 
the conclusions: 
The three factors showed a positive relation8 
ship with reading achievement. The learning rate 
was the highest .666~, probable error .039; auditory 
next .655~, probable error .039; and visual .55+ 
probable error .047. These are fairly high positive 
correlations indicating a definite relationship with 
reading achievement. 
An evaluation of how beginning reading is effected by 
exercises of visual and auditory discrimination was made by 
Murphy. 2 She studied how the teaching of specific exercises 
effected the following:_l) the learning rate, 2) the change 
in the child's auditory discrimination between likenesses and 
differences in words, 3) the change in the child's visual 
perception of words, 4) the actual reading score. 
In September tests were given to five hundred and forty 
children and they were divided into groups. One group was 
I 
1
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given material to develop auditory discrimination and visual 
discrimination for ten minutes each day for thirty school days. i 
The second group was given only material on visual discrimina-
tion for ten minutes each day. The third group received only 
lMary Estelle McFarland, ttThe Relationship of Readiness 
Factors to Success in Beginning Reading,n Unpublished Master's 
thesis, Boston University School of Education, Boston, 194 7. il 
2Helen A. Murphy, nAn Evaluation of the Effect of Specific 'I 
Training in Auditory and Visual Discrimination on Beginning 
Reading,'' Unpublished Doctor's thesis, Boston University 
School of Education, Boston, 1943. 
exercises for auditory discrimination for ten minutes each day, 
and the fourth group was the control group, who received no 
1
, particular training. The battery of tests were repeated at the :J 
1 end of the teaching period of thirty days and individual readinJ
1 II I ' tests were given in February. Also a reading test was given in 
11 June and a learning rate test. li 
The following eonclwlions showed the effect of the experi~ ~~ 
:1 mental materials on the Reading Achievement: J 
·I 
I 
1. All experimental groups were superior to the 
groups in Reading Achievement in November, 
February, and June. At every measuring period 
after the auditory and visual discrimination 
exercises had been given, the experimental groups 
showed statistically significant superiority in 
reading achievement to the control group . 
2 . In the Detroit Word Recognition Test in November 
the three experimental groups were superior to the 
control group. The mean score for the combined 
group was 8.05 words, for the visual group 7 •. 24 
words, and for auditory group 4.24 words, compared 
with 2.53 words for the control group . The critical 
ratios being 7.17, 6.63, and 3.66 showed these 
differences all to be statistically significant. 
3. The individual Oral Reading Test in February showed 
the three experimental groups to be superior to the 
control group. The mean score for the combined 
group was 93.40 words, for the visual group 85 words, 
and for the auditory group 75.70 words, compared 
with 59.40 words for the control group . The critical 
ratios being 6.69, 4 .61, and 3.08 showed all these 
differences to be statistically significant. 
4. The Detroit Word Recognition Test in June showed the 
three experimental groups superior to the control 
group . The mean score for the combined group was 
21.46, for the visual group 19 .12 words and for the 
auditory group 19.9 words compared with 14.53 words 
for the control group. The critical ratios being 
5.09, 3.47, and 3.90 showed these differences to be 
statistically significant. 
I 
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5. The June reading achievement test scores showed the 
experimental teaching materials to be in the following 
order of increasing effectiveness: visual perception 
training , auditory perception training, visual and 
auditory training combined. The differences between 
the three types were slight--visual being 19.12, 
auditory 19.99, combined 21.46 compared to 14.53 for 
the control group. 
6. The reading achievement test in November showed the 
experimental teaching materials to be in the following 
order of increasing effectiveness: auditory perception 
training, visual perception training, combined visual 
and auditory perception. 
The February achievement test showed the same order, 
but the difference between the auditory and the other 
two was less than in November, and the June test 
I 
lj 
showed the auditory group slightly superior to the 
visual. Visual training may be more effective in the 11 
beginning teaching . 
l !', In another study Murphy and Junkins took one hundred and 
fifty children in first grade, who had made no progress or 
very little progress in reading during the first semester, to 
see how the rate of learning could be increased . One group of 
fifty children were given lessons on visual discrimination. 
The second group of fifty children were given lessons on 
I! 
II 
,, 
I 
1l 
I 
1! auditory discrimination . The control group of fifty children I 
,I 
II 
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I 
had none of this training but continued their usual reading. 
Thirty lessons of ten minutes each day for six weeks were 
taught. 
After retesting the children, the following were the 
res u.l .t s : 
1. All groups made progress in visual discrimination 
1Helen A. Murphy and Kathryn M. Junkins, "Increasing the 
Rate gf Learning in First Grade Reading," Education, Vol. 62: 
P.P• _,_3r=- 39; September, _].. 9ij.l . =-- _ ~ ~ ~ ~ -= .., _ 
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but the group of visual discrimination made '•the 
greater gain than the other two." 
2 . In auditory discrimina tion , the group given special 
instruction showed marked progress while the other 
two groups made almost no gain. 
3. The learning rate or retention of words of the two 
experimental ~oups doubled at the end of the period 
while the control group increased its only slightly. 
Crossleyl made a study of the effect of lantern slides on 
1 . The experimental group was superior to the control 
group in all analyses of auditory discrimination. 
2. In comparing the grou ps as a whole there was no 
statistically significant difference in visual 
discrimination score s . Careful analysis showed 
the experimental group had made statistically .. 
significant gain in the second and third quarters. 
3 . A comparison of the groups as a whole indicates 
statistically significant diff e rences in t he learn~ 
ing rate at the end of t h e t eaching period. The 
gr eatest gain was made in the fourth quarter o f 
the experimental group . 
4. From the results of the testing it can be assumed 
that it is possible to teach letters at beginnings 
and endings at the same time without causing con-
fusion . 
5. Children who are subjected to auditory discrimination 
of vowel sounds profit by such training. 
6. The differences in reading s c ores were not statistical- I 
ly significant but the critical ratios were all in 11 
favor of the experimental group and close enough to the II 
II 
lBeatrice ~lice Crossley, "An Evaluation of the Effect of Jl 
1i Elements,n Unpublished Doctor's thesis, Boston University 
Lantern Slides on Auditory and Visual Discrimination of Word ~ 
Sch ool of Education L Boston, 194Jh 
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2.567 level to indicate some tendency to superiority 
for the experimental group. 
7. On an individual test of 61 items the experimental 
group was superior to the control group . The testing 
took place after five weeks without use of the slide 
material and indicates that material taught by means 
of the visual aids is retained as well as that taught 
by other m3 thods. 
8. In general, children who had higher scores in auditory 
discrimination attained higher scores in reading, even 
though they were equal on the basis of mental age. 
9. The difference between boys and girls was not statis-
tically significant on any ability measured in this 
study. I 
There is no definite order in which the sounds 
j, 
are taught, : 
but studies have been made to dis cover how the word elements 
vary in difficulty. McKee1 has said that the problem is not 
11 decide if phonetic analysis should be taught or not, but to 
decide the order in which they should be taught and the manner 
they are to be taught . 
In her study Murphy2 found the order of teaching sounds to 
be: initial consonants, blends, rhymes, and final consonants. 
Recent studies have also been made by Biggy3, Kelley4, 
lpaul McKee, The Teaching of Reading in the Elementary 
School, Boston: Houghton Mifflin Company, 194~P· 242. 
2Helen A. Murphy, "An Evaluation of the Effect of Specific il 
Training in Auditory and Visual Discrimination on Beginning 11 
Reading," Unpublished Doctor's thesis, Boston University School I 
of Education, Boston, 1943. 
3Mary Biggy, "The Establishment of a Relative Order of 
Difficulty of Word Elerrents in Auditory Discrrnination, u Un-
published Master's thesis, Boston University School of Educa-
tion, Boston, 1946. 
4Helen I. Kelley, uRelative Difficulty of Auditory Per .... 
ception of Word Elements,'t Unpublished Master's thesis, Boston 
University School of Education, Boston, 1948. 
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and Fahy1 • The following are the conclusions that were implied i 
in the study by Fahy: 
1. There is apparently no set order of difficulty of 
word elements which remains constant in every 
situation. 
2. Insofar as can be ascertained from this study, 
position in terms of difficulty before teaching 
does not influence the learning as much as one 
might believe. 
3. Though both short and long vowel sounds showed 
I 
i 
l! 
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Ill definite improvement after teaching, the percent-
ages of error in this study indica ted that in ! 
general vowels were more difficult than consonants. 
4. In many specific instances, however, vowel sounds 
showed gains equal to or 1 arger than those for 
final consonants, blends, and rhymes. 
5. The results of this study support the theory that 
long vowels are easier than short vowels • 
6. Sounds which in the testing situation required 
recognition as being alike were apparently more 
readily recognized than those which require 
identification as different. For a true picture 
of the difficulty of a sound, therefore, testing 
in more than one situation in a single test appears 
to be advisable for each letter. 
Studies have been made in grades above first and second 
to discover the effect that specific exercises in visual and 
1 auditory discrimination have on reading. It is felt by many 
' that instruction in word analysis should continue in the 
intermediate grades. This is expressed by Durrel1.2 
lAnne Fahy, '•Evaluati on 
Unpublished Master's thesis, 
Education, Boston, 1949. 
of Ear Training in Grade 1. '• 
Boston University School of 
I 
'I I, 
11 
lj 
2nonald D. Durrell, Improvement of Basic Reading 
New York: World Book Company, 1940. 
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Instruction in word analysis should be continued 
in the intermediate grades. Children should be taught 
to recognize similarities and differences in word parts. 
It is desirable at the intermediate level to analyze · 
words only in syllables or larger units. 
In 1950 Rynnel made a study in third grade in which 
\\ 
'I 
I 
II 
"twenty-four children were in the experimental group and twenty-
·1 II four children were in the control group. For fifty school days 
a period of ten minutes each day was used for giving material 
designed to develop a keener sense of auditory and visual dis-
. crimination. A phonics test was given to both the control and 
I 
experimental groups before the program began and at the end of 
the program. 
I 
As a result, Rynne concluded the following: 
In the phonics test that was administered at the 
beginning of the experiment the control and experimental 
groups were very close. The difference of the means 
was only .46 in favor of the control group. At the 
conclusion of the experiment the mean scores for the 
experimental group was 54.42 compared with 55.04 for 
the control group. The difference of the mean was .62 
in favor of thQ control group. However, the difference 
between the initial and final oo ans showed a gain of 
.16. Vfuen the critical ratio of these differences 
was computed the result was .06 which was not 
statistically significant. 
A study was made by Barden2 to evaluate the effect that 
training in auditory and visual discrimination has on the 
lEsther Rynne, uAn Evaluation of Exercises for Specific 
!Training in Auditory and Visual Discrimination in Grade Three," 
Unpublished Master's thesis, Boston University School of 
· Education, Boston, 1950. 
2Mary Corinne Barden, 11 The Construction and Evaluation of 
Exercises for Specific Training in Auditory and Visual Dis• 
crimination in Third and Fourth Grades,n Unpublished Master's 
thesis, Boston University School of Education, Boston, 1945. 
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Exercises were taught for twenty minutes each day,: for twenty- II 
~ ~~ . 
eight days. There were forty-four c hildren:·'ltfrt . the experiment-
al group and forty-two in the control group. The groups were I -
I 
equated chronologically and mentally, and as closely as possi- Jl 
ble in reading achievement and spelling. The following are ~~ 
the conclusions: ~ 
In the auditory dis crnmnat i on test scores at 
the beginning of the experiment the experimental 
- group and the control group were very close, the 
difference of the means being only .39 in favor of 
the experimental group. At the close of the ex-
periment the mean score for the experimental group . 
was 14 .83 points higher than the control group with 
a 3.13 which is statistically significant. From this 
gain it is evident that specific training improves 
auditory discrimination of words in third and fourth 
grades . 
In the visual discrimination test before the 
experiment both groups were again very close with the 
difference of the means ·34 in favo r of the control 
group. Following the teaching p eriod of twenty-eight 
successive school days the mean score in visual dis-
cr~ation for the experimenta l group was 20.38 while 
mean score for the control group was 16 .66. When the 
standard error of the mea ns was computed and the 
critical ratio was found to be 6.2 in favor of the 
experimental gr oup a significan t difference was shown. 
This again shows tha t visual discrimination does im-
prove with training even for a comparatively short 
period of time as this was • 
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It is . still a matter of opinion just which one of the word li 
I analysis abilities is the most important. According to a study , 
! 
made by Harrington1 in the second g rade the order of importance Jl 
lsister Mary Jame·s Harrington, S.C.L., "The Relationship I 
of Certain Word Analysis Abilities to the Reading Achievement I 
of Second Grade Children,tt Unpublished Doctor's thesis, Boston 1, 
University School of Education, Boston, 1953. 1 
2 6 
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1
' was found to be: visual discrimination, phonics, auditory 
discriminat ion, and mental ability. 
'I Another study has been made by Mack1 in the fifth grade 
lj and the order of importance was found to be: mental age, 
jJ phonics, visual discrimination, and a uditory discrimination. 
Thus, this study was undertaken to discover further 
e vidence concerning factors effect i ng reading achievement in 
first, second, and third grades. 
II 
l Esther Mack, "An Investigation of the Importance of 
1Warious Word Analysis Abilities in Reading and Spelling 
Achievement," Unpublished Doc t or's thesis, Bos t on Unive r sity 
School of Education, Boston, 1953. 
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CHAPTER II 
PLAN OF STUDY 
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CHAPTER II 
PLAN OF STUDY 
Statement of the problem. The purpose of this study has 
been to discover the effect that selected factors have on the 
re ading achievement in first, second, and third grades. 
Definition of the terms used in this study. The selected 
factors are defined as the following: 
Visual discrimination is the ability to distinguish 
between likenesses and differences in words . 
Auditory discrimination is the ability to hear the like-
nesses and differences in the sounds of words, which are 
spoken. 
Phonetic ability is the abil ity to produce the sounds of 
1: letters. 
The testing program. 
I 
The tests administered consisted of I· 
II the following: visual discrimination, auditory discrimination, 
phonetic ability, reading achievement, and mental ability. 
The tests were given to one hundred and seventy-two children 
in the first grade, one hundred and five children in the 
second grade, and one hundred and seventeen children in the 
third grade. The total number of children was three hundred 
and ninety- three . The children tested were from schools in 
. ~ towns and cities in Massachusetts . 
29 
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Description of tests. The following includes a brief 
description of the tests that were administered. 
Visual Discrimination. This test was constructed by 
1: 
l
:l Durrell.
1 
and consisted of thirty items. 
It was set up in two columns on a sheetof ' paper 
The f i rst two items had .five 
I 
I 
I 
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letters in mixed order. The nex t four teen i terns consisted 
of words, which increased in length and difficulty. The l ast 
fourteen items consisted of seven words, which had parts t hat 
were very similar ·and which had configuration difficulties. 
A card with the letter or word on it was shONn to the children 
for ten seconds. Then, the children marked their paper. The 
score wa s the number of correct resp onses. 
I 
I 
II 
This is a sample of several items taken from the test: 
uToday we are going to play a g ame. You will circle the 
letter or word that you see on the cards that I will hold up.t• II 
!I 
"Find row 1. Circle this letter." (Hold up 1 f 1 ) 
"Find row 2. Circle this letter." (Hold up 'h') 
"Find row 3. Circle this word." (Hold up I in 1 ) 
1. y b d g f 
I . 
I 
2. m h n r t 
3. no on imp in nip 
lDonald D. Durrell, Test used by Allan Acomb in " A Studyof 
the Psychological Factors in Reading and Spelling," Unpublis h ed 
Master's thesis,Boston University School of Education,Boston,l936. 
30 
Mental Ability . A recent mental ability test had been 
--~-
given to many of the children and these I.Q.'s were used. 1 
Where there was no recent I.Q.•s, the Otis Quick Scoring Alpha 1
'1 
Battery1 was given. Ill 
I 
Auditory Test. The auditory test consisted of four tests. il 
In Test I the purpose was to test beginning and final conson-
ants. All the initial consonants except x and all the final 
I 
I 
I 
11 
consonants except b, j, and x were tested. The test consisted 11 
II of five rows of pictures with four pictures in a row. Under 
the pictures were four consonants. The final and initial 
letters were among the four letters. The words were spoken 
I 
•I 
I 
I 
'' by the teacher and after the children found the box they were 
to make an X with their pencil on the initial consonant heard 
ll 
.I 
I' I 
in the word pronounced. 
A sample item taken from the test follows: r 
I 
''Today we are going to play a game with some letters. 1 
There are some pictures with letters under each picture. I 1 11 II 
say the name of the f:lr st picture and you put an X on the first I 
1 letter of the word." 
II 
il l. 
top 
I 
2. cup 
The second part of the Auditory Test I was marked in a 
similar way, except that the children were to put an X on 
final consonant they heard in the word pronounced by the teach-
l . . 
-Worl-d Book c:ompa:n:y, New York, 1939. 
II 
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er. This time they used a red crayon to mark the test. 
The directions for this test are: 
I 
nNow we 111 listen for the last letter in the words. I 111 II 
say the name of the first picture again and you put an X on the 1 
last letter of the word with your red crayon. 
1. top 
II 
I 
'I 2. cup 
Test II consisted of twenty-four items. Each item was II 
I 
I' 
II 
written across the paper in a row, and each item consisted of 
sounds and including letters 
II 
an unfamiliar word broken into its 
not in the word. The words chosen were not in the children's 11 
II 
II vocabulary and are not shown in written form during the test. 
The following is a sample item taken from the test: 
1. ind r bl X t ing 
II 
II 
II 
"Now look at row 1 on your paper. Put an X on all of the j! 
sounds you hear in the word blinding •" II 
Test I I I was used to measure auditory perception by using il 
1 context clues. The test paper consisted of twenty boxes, which II 
contained five consonants. In order to test the child's 
knowledge of capitals and lower case letters, both were placed !I 
in e ach box. The examiner read a sentence and left out the 
final word in each sentence. In each box the children were to 
put an X on the letter that tells the first sound of the 
, missing word. There was no doubt what the missing word could 
be. 
=-- ---==-- ---=- --=-~..;. 
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The following are the directions for this test: I 
"Today we are going to play a game with some letters. We 11 
are going to see how well you hear sounds. Listen to this 
1
1 
I 
story. 'Humpty Dumpty sat on a wall. Humpty Dumpty had a great 11 
------·' There is a word missing in the story. Think of the 
j. missing Then think of the letter it begins with. word. I want 
I 
1! 
someone to come to the board and put an X on the first letter 
I 
of the missing word.u (The letter 1 f 1 is to be marked with an 
I x.) 
c m B f s 
Each item on Test III is worth one point. The total score, ll 
i f perfect, is twenty points. 
Test IV·, a phonics test, is an individual inventory of the 11 
twenty-one consonants. The lower and upper case letters were I 
arranged in a box in no special order, so that children would 
Each consonant was J, 
. ~ 
follow no pattern as they gave the sounds. 
tested only once, either as a lower or an upper case letter. ' 
Each child was called individually to the teacher's desk II 
and asked to tell the sound of each letter in the box of let-
ters shown, as the teacher pointed to the letter. 
The following are the directions for the test: ,, 
nToday we are going to play a game with some letters. We 11 
1 are going to see if you know what sound the letters make. When !I 
I point to a letter in this box, you tell me what sound it 
makes • 11 
I 
I 
I 
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1.n l.Vl. ua -Oral Reading Inventory. Each child was tested 
ly. The child read orally from a copy of the story while the 
teacher marked on a copy of the test the unknown words, the 
substitutions, and the omissions. The teacher supplied any 
unknown words. The score was the number of correct words the 
child was able to read. 
I 
II The story read was based on the reading books of the series
1
1 
~ used in . each class. The first grade inventory included words 1 
j1 from the pre-primers and primer . The words for the second I 
II 
1 grade inventory did not exceed the level of two-one and the 
, inventory in third grade used words from the first, second, and ·I 
II 
first half of third grade lists . The words used in a story 
were different from any of those in the basal readers . There 
was no time limit, but it· took about two minutes to read the 
story orally. 
The score was the number of words read correctly by each 
child. In first grade these scores were changed into a per 
cent and these percentages are used in this study . In the 
second and third grades the number of correct words is the 
I 
!I 
'I I 
II 
·I 
!I 
I 
I 
I 
child's score in reading achievement and these are used in t his I 
study. 
A copy of the tests administered and a copy of the di -
rections fo~ each test may be found in a thesis by Bourkel 
lAn.ne J . Bourke, and others, "The Relat ionship of Certain 
Word Analysis Abilities to the Reading Achievenent of First, 
Second, and Third Grade · Children,'' Boston University School of 
Education, Boston, 1953. 
I 
l 
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;I 
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, and others. 
I 
I 
I 
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I 
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I 
II 
'I 
The data for this study came from the above research. 
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CHAPTER III 
ANALYSIS OF DATA 
The data of this study were analyzed to discover the ef-
feet that selected factors have on the reading achievelmnt in 
grades one, two; and three. The selected factors were visual 
discrimination, auditory discriminat ion, phonetic ability, and 
mental ability. The data were analyzed to answer the follow-
ing questions for each grade: 
1. Is there any relationship between visual discrimina-
tion and reaoing achievement? 
2. Is there any relationship between auditory discrim-
ination and readi'ng achievement? 
3. Is there any relationship between phonetic ability 
and reading achievement? 
4. Is there any relationship between mental age and 
reading achievement? 
When the data were analyzed three variables were held 
constant by matching pairs of scores of the high and low 
groups, while the fourth variable was held constant. This 
was done in each grade separately. Then, there is a comparison II 
of the reading achievement with each variable of the high and 
low groups in each grade. 
II 
II 
I 
i 
li 
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The following shows the meaning of the abbreviations which 
appear in this study: 
Vis. Dis. 
Aud. Dis. 
N. 
S.D. 
S.E. 
M. 
Diff. of Means 
s.E. 
Diff. 
C .R. 
Visual Discrimination 
Auditory Discrimination 
Mental Age 
Number 
Standard Deviation 
Standard Error of the Mean 
Diffe~ence of the Means 
Standard Error Difference 
Critical Ratio--A critical 
ratio which is 2.56 and over 
is significant. 
===-:=-,d --- ======-= 
Table 1 shows the results of pairing the mean scores of 
1Jthe high and low groups in grade one when the variables were 
!!matched and visual discrimination was the factor . 
TABLE 1 
MEAN SCORES OF THE HIGH AND LOW GROUPS OF ALL VARIABLES 
WHEN VISUAL DISCRIMINATION WAS THE FACTOR 
IN GRADE ONE 
Mean of Mean of 
Variables N High Group Low Group 
Vis .Dis. 56 22.3 15.4 
M.A. 56 81.7 80.4 
Aud. Dis. 56 99.5 101.3 
Phonetics 56 13.3 13 . 1 
In the first grade the mean score of the group ranking 
'high in visual discrimination is 22.3; the group scoring low 
1has a mean of 15.4 . The difference of the two means is 6.9. 
The highest possible score on the visual discrimination test 
II 
was 30 . Table 1 shows that in grade 0ne the variables were 
I 
well matched except for visual discrimination . 
Table 2 shows the results of pairing the mean scores of 
11 the high and low groups in grade two when the variables were 
II !matched and visual discrimination was t he factor . 
li 
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TABLE 2 
MEAN SCORES OF THE HIGH A ND LOW GROUPS OF ALL VARIABLES 
WHEN VISUAL DISCRIMINATION WAS THE FACTOR 
IN SECOND GRADE 
Mean of' Mean of 
Variables N High Grou;e Low Group 
Vis. Dis. 38 26.8 21.3 
M.A. 38 100.5 98.1 
Aud. Dis. 38 130.9 133.0 
Phonetics 38 17.7 17.1 
In grade two the mean score of' the group who scored high 
in visual discrimination is 26.8; those who scored low have a 
mean score of 21.3. The dif'f'erence of' the two means is 5.5. 
The highest possible score on the visual discrimination test 
was 30. Table 2 shows that the variables were closely matched I 
I 
except for visual discrimination. 
Table 3 shows the results of' pairing the mean scores of' 
the high and low groups in grade three when the variables were 
matched and visual discrimination was the f'actor. 
TABLE 3 
MEAN SCORES OF THE HIGH AND LOW GROUPS OF ALL VARIABLES 
WHEN VISUAL DISCRIMINATION WAS THE FACTOR 
Variables 
Vis. Dis. 
.M.A. 
Aud. Dis. 
Phonetics 
IN GRADE THREE 
N 
37 
37 
37 
37 
Mean of 
High Group 
28.9 
115.8 
144.2 
19.5 
---=-..:::::::: =-
Mean of' 
Low Group 
22.6 
II 
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I In Table 3 the children in third grade who scored high in 
visual discr imination have a mean sc ore o f 28 . 9; those who 
scored l ow have a mean score of 22 . 6. The difference of the 
two ri'B:ans is 6. 3. The highest possible score was 30 . The 
variables were closely matched except for visual discrimina~ 
I tion . 
II 
I Table 4 shows the comparison of reading achievement in 
grades one, two, and three of the high and low groups when 
!mental age, auditory discrimination, and phonetic ability were 
held constant . 
TABLE 4 
COMPARISON OF READING ACHIEVEMENT WITH VI SUAL DISCRIMINATION 
OF THE HIGH AND LOW GROUPS 
IN THE FIRST, SECOND , AND THIRD GRADES 
FIRST GRADE 
Visual Reading s.E. Di f f . of s . E. 
1 Dis . N Mean s . n. M .. Means Diff. c . R. 
II High 
56 7~ . 9% 22.7 3. 03 Group 9.0% 4 . 53 1.99 Low 
Group 56 65 . 9% 25 . 2 3.37 
!High · 
SECOND GRADE 
38 235 . 2 65.6 10.6~ 11GrouE 42.2 15.78 2.67 Low 
§:E~up 38 193 . 0 71 . 8 11 . 65 
II THIRD GRADE 
I High 
3~ . 8 5. 72 GrauE 37 224 . 2 34 .4 10 . 20 3.35 Low 
GrouE 37 189.8 51.3 8.43 
:1 41 
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The mean for the high group in grade one is 74.9% compared 
with 65. 91b for the low group. The critical ratio of 1. 99 shows ' 
I 
11 this difference is not statistically significant. There are 
I 
I 98 chances in 100 that it is a true difference in favor of the 
The mean for the high group in the second grade is 235.2 
,
1 
words compared with 193.0 words for the low group. The criti-
1 cal rati o o.f 2.67 shows this is a statistically significant 
difference in favor of the high group. When a critical ratio 
is 2.56 and over, it is significant. 
The mean score for the high group in grade three was 224.2 ' 
words compared with 189.8 words far the low group. The cri ti- 11 
cal ratio of 3.35 shows this is a statistically significant I 
difference in favor of the high group. I 
The following table shows the results of pairing the mean 
, scores of the high and low groups in grade one when the varia-
11 bles were matched and auditory discrimination was the factor. 
. I TABLE 5 
MEAN SCORED OF THE HIGH AND LOW GROUPS OF ALL 
VARIABLES WHEN AUDITORY DISCRIM~ 
INATION WAS THE FACTOR IN GRADE ONE 
Mean of Mean of 
Variables N High Group Low GrouE 
Aud. Dis. 60 125•8 7~.5 
M.A. 60 8!:J:.3 80.1 
Vis. Dis. 60 18.1 18.1 
Phonetics 60 13.8 13.8 
---- - -- ~ 
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In Table 5 the children in grade one wh o scored high in 
auditory discrimination have a me an score of 125. 8; those who 
il 
II 
II scored low have a me an s c ore of 74 . 5 . The di ff erence of the I 
II 
two mean scores is 51 .3. The highest possible score was 209. 
The above table shows how closely t h e variables were matched 
except for auditory discrimina t i on . 
The followlng table shows the results of pairing the mean 
scores of the high and low gr oups in grade two when the varia-
bles were matched and auditory discriminati on was the factor . 
TABLE 6 
MEAN SCORES OF THE HIGH AND LOW GROUPS OF ALL VARIABLES 
WHEN AUDITORY DISCRIMINATION WAS THE FACTOR 
IN GRADE TWO 
Mean of Me an of 
Variable N High Grou;E Low GrouE 
Aud . Dis. 39 150 . 5 119 . ~ 
M. A. ~9 100.~ 99 . 1 
Vis . Dis. 39 2~.2 2~ . 1 
Phonetics 39 18.1 17.5 
In Table 6 the children in sec ond grade who obtained high 
\! 
II 
II 
II 
II 
I 
I 
I 
II 
II 
I 
II 
I 
I 
scores in auditory discr imination have a mean sc ore of 150 . 5; 
and those who made low scores have a mean s core of 119 . 4 . The l 
difference of the two means scores is 31 . 3. The highest possi- , 
II ble score was 209. The above table shows how c l osely the v aria l 
bles were matched except for audi t ory discrimination . 11 
The following tabl e shows the results of pairing the mean ~~· 
scores of the high and low groups in grade three when the 
II 
---r -
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variables were matched and auditory discrimination was the 
factor . 
TABLE 7 
MEAN SCORES OF THE HIGH AND LOW GROUPS OF ALL VARI ABLES 
~lliEN AUDITORY DISCRIMINATION WAS THE FACTOR 
IN GRADE THREE 
Mean of Mean of 
Variable N High GrOU,E Low GrouE 
Aud . Dis . !±6 159.5 13,2.3 
M.A . !±6 11!±.7 111 . 0 
Vis . Dis. !±6 26.1 26 . 1 
Phonetics 46 19.4 18.8 
In third grade the children who scored high in auditory 
discrimination have a mean score of 159 . 5; and those who scored jl 
low have a mean score of 133 . 3. The difference between the two ;I 
I 
means is 26 .2. The highest possible s core was 209 . Table 7 1\ 
shows how closely· the variables are matched except for auditory ! 
di scrimination . 
Table 8 shows the comparison of reading achievement in 
grades one, two, and three of the high and low groups when 
mental age, visual discrimination, and phonetic ability were 
held c onstant. 
I 
I 
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TABLE 8 
I 
COMPARISON OF READING ACHIEVEMENT WITH AUDI TORY DISCRIMI NATION ,, .. 
OF THE HI GH AND LOW GROUPS 
IN THE FIRST, SECOND , AND TH IRD GRADES 
FIRST GRADE 
Aud . Reading s.E . Diff . of s.E. I Dis . N Mean S . D. M. Means Diff . c .R . ,I 
I High 
71 . 3% 2 . 96 'I Grou,E 60 22 1 9 i . 8% 4 . 36 . 41 Low ' 
Grou~ 60 69 . 5% 2~.8 3. 20 II 
SECOND GRADE II 
I' igh !I 
1 Grou,E ~9 233 . 1 69 . 6 11 . 14 36 .0 15 . 78 2 . 28 
'l 1 Low 
'I GrauE 39 197 . 1 70 . 1 11 . 22 \, 
I THIRD GRADE I II 
I High 
II Grou;e !16 227 . 3 37.2 S. !:J:9 23 . 5 8 . 26 2 . 85 I 
1 Low 
!±6 203 . 8 !11.9 6 . 18 
I 
Grou;e 
I :I 
II 
The for the high group in grade one is 71 . 3% ' mean score II 
compared with 65 . 91~ for the low group . The critical ratio of ! 
.I 
1l .41 shows this difference is not statistically significant . 
There 
I' 
are 30 chances in 100 that it is a true differ ence in 
1 favor of the high group . 
The mean score for the high group in grade two is 233 . 1 I 
II 1 words compared with 197 . 1 words for the low group. The criti- I' II 
cal ratio of 2.28 shows that this difference is not statistical-
1
! 
ly s i gnificant . There are 96 chances in 100 that it is a true I 
.I difference in favor of the high group . 1 
The mean score for the high group in grade three is 227 . 3 
'I ~ 
46 
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1 words compared with 203 . 8 words for the l ow group . The 
critical ratio of 2.85 shows that this is a statistically 
significant difference in favor of the high group . 
The following table shows the results of pairing the mean 
1 scores of the high and low groups in grade one when the varia. 
bles were matched and phonetic a bi li ty was the factor . 
TABLE 9 
MEAN ::>CORES OF THE IDGH AND LOW GROUPS OF ALL VARIABLES 
WHEN PHONETIC ABILr"TY WAS THE FACTOR IN GRADE ONE 
Mean of Mean of 
Variable ~ · · N High GrauE Low GrauE 
Phonetics !±7 16.6 10.3 
M. A. !±7 82 . 8 81.5 
Vis. Dis. !.17 18.~ 18.2 
Aud. Dis. !±7 101.8 101.8 
In the first grade the mean score of the group ranking 
high in phonetic ability is 16 . 6; the group scoring low has 
a mean of 10 . 3. The difference of the two means is 6.3 . The 
highest possible score was 21 . Tab~e 9 shows that in grade 
one the variables were well matched except for phenetic abil~ 
ity. 
Table 10 shows the results of pairing the mean scores 
of the high and low groups in grade two when the variables 
were matched and phonetic ability was the factor. 
il 
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TABLE 10 
MEAN SCORES OF THE HIGH AND LOW GROUPS OF ALL VARIABLES 
WHEN PHONETIC ABILITY WAS THE FACTOR IN GRADE TWO 
Mean of Mean of 
Variable N High Group Low Group 
Phonetics 47 18.8 14 . 9 
M. A. 47 99 . 5 100.2 
Vis. Dis . 47 23.7 23.8 
Aud . Dis. 47 131 . 7 131.7 
In Table 10 the children in second gr. a de who scored high 
in phonetics have a mean score of 18.8; whose who scored low 
have a mean score of 14.9. The difference is 3. 9. The high-
est possible score was 21. The variables were closely matched 
except for phonetic ability. 
II 
I 
II 
I 
The following table shows the results of pairing the mean il 
scores of the high and low groups in grade three when the 
variables were matched and phonetic ability was the factor. 
TABLE ll 
MEAN SCORES OF THE HIGH AND LOW GROUPS OF ALL VARIABLES 
WHEN PHONETIC ABILITY WAS THE FACTOR IN GRADE THREE 
Mean of Mean of 
Variable N High Group Low · Group 
Phonetics 31 20.1 16.8 
M. A. 31 111 . 3 109 .4 
Vis. Dis . 31 25 . 8 25.8 
Aud . Dis. 31 145.1 144.8 
In third grade the children who scored high in phonetic 
ability have a mean score of 20 .1; and those who scored ·.low 
tl 
I 
il 
11 
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have a mean score of 16.8. The difference between the two 
me ans is 3.3. The highest possible score was 21. Table 11 
·<18 
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1 
. I 
shows how closely the variables are matched except for phonetic i 
ability. 
Table 12 shows the comparison of reading achievement in 
gra des one, two, and three of the high and low groups when 
mental age, visual discrimination, and auditory discrimination 11 
I were held constant. 
TABLE 12 
COMPARISON OF READING ACHIEVEM ENT WITH PHONETI C ABILITY 
OF THE HIGH AND LOW GROUPS 
I N THE FIRST, SECOND, AND THIRD GRADES 
FIRST GRADE 
S.E. Diff. of S.E. 
Phone t ics N 
Reading 
Mean S.D. M. Means Diff. C.R 1 
II 
High 
Group 
Low 
Group 
47 77.7% 20.9 3.05 2 • 70 I 
II 
13.0% 4.82 
47 64.7% 
SECOND GRADE I 
;;;H:;:i::::;gh;===================::=;::==:::::;:================== II 
Group 31 204.3 64.5 11.58 I 
· Low 2 • 6 17.64 .15 
Group 31 206.9 74 .• 0 13.29 1 ======~============================= , 
THIRD GRADE ~~========================================================== ' Hi gh I' ~~~up 31 216.9 42.2 7.58 7.2 10.49 .69 !1 
Group 31 209.7 40.5 7.27 
The mean score for the high group in grade one is 77.7% 
compared with 64.7% for the low group. The critical ratio of 
' 2.70 shows that this is a statistically significant difference • 
in favor of the high group. 
li-=--=-=--"'-- -
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The mean score for the high group in grade two is 204.3 
' words compared with 206.9 words for the low group . The criti-
!! 
1\ 
I! 
I' 
cal ratio of . 15 shows that this difference is not statistical- 1 
ly significant. There are 10 chances in 100 that this is a 
true difference in favor of the high group . 
The mean score for the high group in grade three is 216.9 I 
words compared with 209 . 7 words for the low group . The criti- I 
cal ratio of . 69 shows that this difference is not statistical- ~ 
I 
I 
ly significant . There are 50 chances in 100 that this is a 
true difference in favor of the high group. 
I 
Table 13 shows the results of pairing the mean scores of I 
the high and low groups in grade one when the variables were 
matched and mental age was the factor . I 
TABLE 13 
MEAN SCORES OF THE HIGH AND LOW GROUPS OF ALL VARIABLES 
WHEN MENTAL AGE WAS THE FACTOR IN GRADE ONE 
II 
I 
Mean of Mean of 
Variable N High GrouE Low GrauE 
M.A. 33 92.8 75·6 
Vis. Dis. 33 19.0 19.6 
Aud . Dis. 33 112.1 112.!1 
Phonetics 33 15.1 15.1 
In first grade the children who were high in mental 
have a mean score of 92.8; while those who were low have 
score of 75.6. The difference of the two means is 17.2. 
13 shows that the variables were well matched except for 
age. 
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The following table shows the results of pairing the mean 11 
scores of the high and low groups in grade two when the varia-
bles were matched and mental age was the factor. 
TABLE 14 
MEAN SCORES OF THE HIGH AND LOW GROUPS OF ALL VARIABLES 
WHEN MENTAL AGE WAS THE FACTOR IN GRADE TWO 
Mean of Mean of 
Variable N High Group Low Grou.12 
M.A. 36 110.1 90.4 
Vis. Dis. 36 2~.3 23.8 
Aud. Dis. 36 136.2 135.8 
Phonetics 36 17.7 17.9 
In second grade the mean score of the group ranking high 
1: 
I 
il 
I 
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I 
in mental age is 110.1; while the group scoring low has a mean ~~ 
Table ·; 
I 14 shows that the variables were well matched except for mental :1 
~ ~ 
score of 90.4. The difference of the two means is 19.7. 
age. 
Table 15 shows the results of pairing the mean scores of 
' the high and low groups in third grade when the variables were 
I 
\I 
---
matched and mental age was the factor. 
TABLE 15 
MEAN SCORES OF THE HIGH AND LOW GROUPS OF ALL VARIABLES 
WHEN MENTAL AGE WAS THE FACTOR IN GRADE THREE 
Mean of Mean of 
Variable N High Grou;e Low GroUJ2 
M.A. 40 128.0 102.9 
Vis. Dis. ~0 26.5 26.8 
Aud. Dis. ~0 152.2 152.3 
Phonetics ~0 19.8 19.9 
I 
I 
l 
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In third grade the children who were high in 
have a mean score of 128.0; while those who were low have a 
mean score of 102.9. The difference between the two means is 
11 25.1. Table 15 shows that the variables were well rna tched 
I 
II except for rental age. 
II Table 16 shows the compa.r is on of reading achievement in 
grades one, two, and three of the high and low groups when 
visual discrimination, auditory discrimination, and phonetic 
ability were held constant. 
M. A. 
High 
Group 
' Low 
, Group 
High 
1 Group 
Low 
Group 
High 
Group 
Low 
Group 
TABLE 16 
COMPARISON OF READING ACHIEVEMENT WITH MENTAL AGE 
OF THE HIGH AND LOW GROUPS 
IN THE FIRST, SECOND, AND THIRD GRADES 
FIRST GRADE 
S.E. DIFF . OF S.E. N READING 
MEAN S.D. M. MEANS DIFF. C.R. 
33 77.5% 
36 
36 
40 
40 
226.1 
193.9 
229.5 
219.5 
21.9 3.81 
SECOND GRADE 
64.2 10.70 
79.0 13.16 
THIRD GRADE 
45.2 
.1% 5.31 .19 
27 .2,- 17.0 1.60 
10.5 9.0 
The mean score for the high group in grade one was 77.4% 
compared with 77.5% f~ the low group. The critical ratio of 
I 
* .19 shows that this ~if_!~e!_lc ~ _! s ~~t s_~tist~~al~y s_~gnif~: 
j! Boston University 
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II cant. There are 14 chances in 100 that this is a true differ-
ence in favor of the high group. 
The mean score for the high group in grade two is 226 . 1 I 
words compared with 198.9 words for the low group. The criti- I 
cal ratio of 1.60 shows that this difference is not statistical~ 
ly significant. There are 80 chances in 100 that this is a II 
true difference in favor of the high group. .I 
li 
i• 
The mean score for the high group in grade three is 229.5 II 
' words compared with 219.5 words rar the low group. The criti- II 
I 
lie-
I 
II 
cal rati o of 1.17 shows that this difference is not statisticall 
i 
' 
There are 74 chances in 100 that this is a ly significant. 
true difference in favor of the high group. 
Table 17 summarizes the critical ratios for all the 
variables in grades one, two, and three . 
TABLE 17 
CRITICAL RATIOS FOR ALL GRADES 
Variables Grade 1 Grade 2 Grade 3 
Vis. Dis. 1.99 2.67 3 . ;2~ 
Aud. Dis. 
·!±1 2.28 2.85 
M. A. .19 1.60 1.17 
Phonetics 2.70 .15 . 69 
According to Table 17, in grades two and three the order 
,I 
of importance of the variables is the same in both grades . The 11 
order is as follows: Visual Discrimination, Auditory Discrimina ~ 
tion, Mental Age, and Phonetics. Il
l 
II 
The order in first grade has the ability in Phonetics 
-~ ~-==--~= ~=--o.=- --- - - - .=.-1 ----=-:::::-
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first in importance, instead of last, as in second and third 
grades. The order in grade one is as follows: Phonetics, 
e Visual Discrimination, Auditory Discrimination, and Mental 
Ability. 
Table 18 shows the comparison of the second grades of 
the Harringtonl thesis with the second grades of the present 
study. 
TABLE 18 
COMPARISON OF THE SECOND GRADES OF THE HARRINGTON THESIS 
WITH THE SECOND GRADES OF THIS THESIS 
Variables Harrington Thesis This Thesis 
Vis. Dis. 2 . 67 
Phonetics .15 
Aud. Dis. 2.74 2 .28 
M. A. 
According to the above Table, the Harrington thesis and !j 
the present study have high critical ratios in visual discrirn-
1 ination. The order of the other variables does not agree. In 1 
the Harrington study, the order of importance was visual dis-
crimination, auditory discrimination, mental age, 
In the present study the order of importance was 
and phonetics
1
j 
visual dis- 'I 
1 crimination, phonetics, auditory discrimination, and mental 
1 age . 
1Sister Mary James Harrington,S.C.L., "The Relationship of 
Certain Word Analysis -Abilities to the Reading Achievement of 
Second Grade Children.," Unpublished Doctor5
1 s thesis, Boston· 
University School of ~ducation, Boston, 19 3. 
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CHAPTER IV 
I SUMMARY AND CONCLUSIONS 
I 
' I 
'I 
I
I The 
[ selected 
purpose of this study was to discover the effect that I 
factors have on reading achievement in grades one, two, J 
1 and three. 
Tests were administered to a total of three hundred and 
II 
' ninety-three children. The visual discrimination, the auditory 
discrimination, and the mental ability tests were group tests. 
The phonics and reading achievement tests were administered 
1l individually, 
I The data were analyzed to answer the following questions 
i 
II 
I 
I 
for each grade: 
1. Is there any relationship between visual 
discrimination and reading achievement? 
2. Is there any relationship between auditory 
discrimination and reading achievement? 
3. Is there any relationship between phonetic 
ability and reading achievement? 
4. Is there any relationship between mental age 
and reading achievement? 
The following are the conclusions arrived at after the 
data were analyzed: 
1. The order of importance of the factors studied on 
reading achievement for Grade One was: Phonetics, 
Visual Discrimination, Auditory Discrimination, and 
Mental Ability. 
I 
I 
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2. The order of importance of the factors studied on 
reading achievement for Grades Two and Three was: 
Visual Discrimination, Auditory Discrimination, 
Mental Ability, and Phonetic Ability. 
3. Mental age appeared to be more important in grades 
two and three than in grade one. The critical 
ratios for grades one, two, and three were .19, 
1.07, 1.17, respectively. 
4. Children high in visual discrimination were superior 
in grades two and three. In grade one there was a 
difference, but it was not significant. The -critical 
ratios for grades one, two, and three were 1.99, 
2.67, and 3.65, respectively. 
5. The knowledge of phonetics appeared to be more 
important in grade one than in grades two and 
three. The critical ratios for grades one, two, 
and three were 2.70, .15, and .69, respectively. 
6. Auditory discrimination seemed to be relatively 
important in grades two and three and not as 
important in grade one. The critical ratios for 
grades one, two, and three were .41, 2.28, and 
2.85, respectively. 
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I THE PAIRING OF THE HIGH AND LOW SCORES IN GRADE ONE 
!I WREN VISUAL DISCRIMINATION WAS THE FACTOR AND THE VARIABLES WERE MATCHED 
H. L . H. L. H. L. H. L. H. · L. 
' Vis . Dis . M.A . Aud. Dis . Phon . Rea din~ 
28- 21 70-79 96- 95 20- 20 88%- 72% 
29-23 91-101 171-170 21-21 100%-92% 
27-19 85-82 131-131 21-20 100%- 93% 
29-25 85- 82 156-158 21-21 98%-1oo% 
24- 14 74-74 91· 90 14-15 76%- 26% 
29- 21 102-84 160-164 21- 21 95%-92% 
21- 14 81- 79 91·90 14-13 64%- 53% 
22- 16 77 ... 78 52- 54 19-19 93%- 65% 
22-12 81 ... 65 59- 59 9-11 64%- 83% 
21- 9 77-88 106 ... 109 14-12 65%- 63% 
21-12 80-76 104-105 3e3 32%-56% 
23- 16 84- 71 101-102 12-10 65%-63% 
I 
20-17 85-77 100 .... 102 11-12 85%-66% ,, I 
21 ... 17 8Z- 88 148-150 19.-19 69%-83% I 
22-18 82- 79 95-92 5-4 36%- 28% 
25-17 82-82 85-84 11-11 96%- 96% 
21-17 88 ... 79 82 ... 83 12-13 63% ... 54% 
23-20 79- 91 152-150 21- 21 100%- 72% 
23- 17 102-99 143 ... 143 17- 17 75%- 74% 
23 ... 19 81-97 146-146 21- 17 100%- 76% 
20-13 81- 86 117-117 20- 20 97%- 97% 
I 26-21 85--87 116-118 20w19 100%-88% I 
20-12 64-54 12-9 6- 5 31%- 13% il 
--
- -
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II 
II 
II 
I 
II 
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'I 
H. L . H. L . H. L. H. L . H. L. 
I Vis. Dis. M.A., Aud. Dis . Phon . Reading 
I 
21-17 74-85 120-172 18-18 99%-83% 
23-14 89-84 125-127 14-15 62%- 60% 
22 - 8 73- 87 32•34 12-15 9.2%-74% 
20-11 90-87 94-94 11- 8 34%- 24% 
21-18 90-83 104-109 13-1.0 69%-57% 
25-9 88- 91 38-39 14-10 60%-71% 
20- 5 78-66 45-43 3-7 75%-o% 
15-11 85-77 68-65 0- 0 93%- 35% 
19- 16 84- 70 96-95 12-12 . 100%- 61% 
17wl4 77-59 58-56- 10-10 89% .. 88% 
18-14 81- 80 94- 95 16 ... 17 90%- 99% 
21- 18 85 ... 81 88-88 14-14 91% ... 49% 
23-16 87-80 112-112 17-18 88%- 72% 
22 ... 18 91- 89 112 ... 112 18-19 68% ... 67% 
21 ... 18 93 ... 73 114-113 17- 18 56%-64% 
20-15 74- 80 113- 113 15-16 98%- 23% 
21-18 78 ... 93 145-144 21- 21 83%-89% 
22 ... 19 83- 84 144-144 18- 17 86%- 65% 
20-15 97-78 114-114. 16- 14 11?~-61% 
I 21-15 80-91 139-138 17 ... 18 81%- 80% 19- 16 77 ... 83 70-69 7- 6 53%-56% 
II 19- 16 78-82 60- 61 . 4 ... 4 24%- 82% 
:I 17- 13 85- 78 130- 130 17-16 70%-51% 
I 17-9 71- 75 46-47 l-3 49%- 23% 
I 
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THE PAIRING OF THE HIGH AND LOW SCORES IN GRADE ONE 
I WHEN AUDITORY DISCRIMINATION WAS THE FACTOR AND THE VARIABLES WERE MATCHED 
H. L. H. L. H. L. H. L. H. L. 
Aud. Dis. M.A. Vis. Dis. Phon. Reading 
157-86 84-92 24-2i~ 17·17 87%-98% 
140-85 106-95 18-18 19-20 96r~-98% 
105-9 76-54 12-12 3-5 56%-13% 
170-111 101-89 23-22 21-21 92%-98% 
166-95 77-79 21-21 21-20 100%-72% 
158 ... 113 82-67 25 ... 24 21-21 100% .. 100% 
143- 95 99-86 17-17 17 ... 16 74%-71% 
144-99 84 ... 92 19-18 17 ... 17 65%-71% 
133-94 79-81 18-18 15-16 79%-90% 
70-46 61 ... 71 ~9-17 0-1 37% ... ~-9% 
146-95 97-92 19-20 17-17 76%-90% 
122-77 74-81 10·8 6 ... 8 23% ... 51% 
150-73 94-86 19-19 11-12 81%-60% 
140-79 96-93 17-16 18-19 81%-76% 
135-112 99-89 17-18 18-19 71%-67% 
133-112 59 .. 80 17-16 19-18 95%-72% 
92-48 79-83 18-17 4-5 28% .. 89% 
117-35 90-83 15-15 12-12 48%-61% 
87-21 64-66 13-12 7-7 80%-23% 
81-37 79-85 18·17 0-0 40%-18% 
87-38 77-75 23 ... 22 2w1 48% ... 72% 
104-45 80-78 21-20 3-3 32%-75% 
---
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H. L. H. L. H. L. H. L. H. L . 
Aud. Dis. M. A. Vis. Dis . Phon .. Reading 
103 ... 55 91-75 13 ... 14 7-6 66%-42% 
148- 56 82-82 21-20 19- 19 69%- 21% 
96- .51 84-80 15-14 8 ... 10 55%-58% 
109 ... 58 83-77 18-17 10- 10 .57%- 89% 
150-54 88-78 17·16 19- 19 83%- 67% 
144-52 83-87 22·22 18-19 80%-93% 
133-61 86- 80 13-12 17-19 88%-49% 
104- 32 90- 73 21- 22 13-12 69%- 92% 
12.5-38 89-88 23- 25 14-14 62%- 60% 
144- .50 93-71 18-17 21-21 89%--62% 
140- 73 71- 65 12 ... 13 15-16 93%-71~b 
171- 96 91-70 29-28 21-20 100%- 88% 
173- 116 101 ... 85 27- 26 20- 20 100%-100% 
172~12.5 98--101 26- 26 18-18 99%-97% 
149-117 73-81 20- 20. 20--20 99%-97% 
164- 122 84- 81 21-20 21- 21 92%- 94% 
160-131 102- 85 29-27 21-21 95%~100% 
138- 95 91- 80 15-14 18-17 80%-99% 
143-112 102-87 23-23 17-17 7.5%-88% 
139- 114 80-93 21- 21 17-17 81%-56% 
145- 118 78- 87 21- 21 21-19 83%-88% 
130-90 78- 74 13-14 16--15 51%--26% 
117-93 86-80 13-11 20-20 97%-·49% 
11L~-83 78-79 1.5-17 14-13 61% ... 54% I I 
---
~ 
-- --
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H. L. H. L. H. L. 
l1 Aud. Dis. M.A. Vis. Dis. 
'130-78 85.-77 17-18 
102-56 . 71-59 16 ... 14 
109 ... 76 88-85 9w11 
127-95 84 ... 70 14-16 
65-38 77-62 11-10 
84-32 76-69 18 ... 20 
9g ... 35 81-75 16-15 
90-59 79-65 14 ... 12 
94-39 87-81 11-9 
70-12 77-64 19 ... 20 
127-108 84-84 18-16 
I 113-88 74-81 20-18 
I 114-91 97 ... 81 20-21 
105-91 71-74 24 ... 24 
H. L. 
Phon. 
17~15 
10 ... 10 
12 ... 11 
15-14 
0·1 
1""2 
12-11 
13-11 
8 ... 10 
7-6 
20 ... 20 
15-14 
16-14 
15 ... 14 
---- "~-+ 
H. L. 
Reading 
70%-91% 
63%-88% 
63%-33% 
60%-61% 
35%-8% 
64%-74% 
58%-86% 
53%-83% 
24%-71% 
53%-31% 
100%-95% 
98%-49% 
11% ... 64% 
97%-76% 
t 
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~HE P~IRING OF THE HIGH -:ND LOW SCORES IN GRADE ONE~-~~~~~ 
WHEN PHONETIC ABILITY WAS THE FACTOR AND 
THE VARIABLES 'WERE MATCHED I 
'I 
=H-. --=-L-. ----;H:;:-.-"""'~t"'""".---=H-. -~L-. _ __,H~. --=L-. ----=H-. --....,L:-.- ~, 
Phon. Vis. Dis. Aud. Dis. M.A. Reading 
II 21-5 17-17 50-48 71-83 62% ... 89% ': 
I I I 20-10 21-20 95-95 79-73 12%-12% 
1- 17~5 20-22 95-95 92 ... 82 90%-36% 
~ 19-6 16-14 54-55 78~75 
11-6 
7-0 
1 12-0 
il 10-0 
. I 6-0 
I 
I. 17-2 -
20-1 
12-2 
13-3 
16-4 
16-8 
il 17-14 
•I 10•4 
,, . 
II 17-9 
'
1 20-10 
19-11 
21-11 
21-17 
21-~ 7_--
25-25 85-84 82~82 . 
19·19 70-70 77-61 
15-17 35-37 83~85 . 
20·18 83-81 72-79 
16-15 69-68 83-85 
24 ... 23 86-87 92-77 
18-18 85-84 95-76 
22-20 32-32 
21-21 104-104 
18-18 94-92 
17-15 95-96 
14-16 95-95 
17-19 58-60 
18-16 99-99 
16-18 108-109 
12-12 61·59 
20-19 150-150 
24-23 113-112 
_1 ~:_17 =-'-=-~_?3----~~1 
73-69 
90-80 
81-79 
86 ... 84 
80-70 
77-78 
92-88 
84-83 
80.,;65 
91-94 
67 ... 87 
81 ... 91 
67%-42% 
96%-100% 
53%-37% 
61%-18% 
63%-40% 
56%-93% 
--
98%-48% 
987o-64% 
92%-74% 
69%·-32% 
90%-28% 
71%-55% 
99%-61% 
89% ... 24% 
71%-64% 
95%-57% 
49%-83% 
72%-81% 
100%-88% 
99%-93% 
I 
:, 
I 
I 
I 
lj 
II 
_J 
II 
I 
68 
I 
J 
II 
.69 
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li H. L. H. L. H. L. H. L. H. L . II Phon. Vis. Dis. Aud. Dis. M.A. Reading I 
I 
18-14 16-15 112-114 80-78 '72%-61% I 
19-15 16-18 79-78 93-77 76%-91% II 
19-15 18 ... 20 .1 112-113 89-74 67%-98% I 
IJ 
I 19·1.5 17-18 133-133 59-79 95%-79% 
1, 
11· 20 ... 16 20 ... 20 117 ... 115 81-74 97%-98% 
I 20-17 19 ... 17 131-130 82-8.5 93%-70% II 
II 21-17 18-17 144-143 . 93-99 89%-74% II 
21-17 21-23 145-143 78-102 83%-75% 
21-17 25-24 158-157 82-84 100% ... 87% 
21-18 22-22 111-112 89-91 98%-68% 
I 21-18 23-22 . 146 ... 144 81-83 100%-80% 
21-16 26-27 149 ... 151 72-72 100%-1 00% 
20-8 11 ... 11 93-94 80-87 49% .... 24% 
3-0 9-10 47-49 . 75 ... 54 23%-o% 
7-3 13-12 .103;...105 91 ... 76 66%-56% 
1.5-13 14-14 90-90 74-79 26% ... 53% 
18-16 18 .... 20 113-114 73-97 64%-11% 
20 ... 18 18-17 127-127 84 ... 85 100%-83% 
I 
20-18 19-19 131-131 99-88 86%-56% I 
12-10 17-16 102-102 77-71 66%-63% ,I 
13-11 17-17 83-84 79-82 54%-96% 
11-8 11 ... 8 76 ... 77 85-81 33%-51% 
20-18 27 ... 26 173-172 101-98 100%-99% 
20-18 19-17 136-135 89-99 88%-71~& 
-- - - -=----=== ::..=:=:..-- - - -=-~ -- ~ 
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~', THE PAIRING OF THE HI~~ AN; L~W SCORES IN GRADE ONE~~-~~ -= 
I WHEN ~!ENTAL AGE WAS THE FACTOR AND THE VARIABLES WERE MATCHED 
H. L. 
M.A. 
II 111-88 
I 
,, 82-59 
tl 75-54 
I 
I! 77-59 
83-66 
,, 
I 89-67 
1 86-70 
91-71 
' 88-72 
91-73 
97--73 
I 8.5-73 
84-73 
II 93-74 · 
II 91-74 
II 102-83 
99-84 
97-82 
93-77 
I 95-83 
93-78 
I 92-79 
91-80 
H. L. 
Vis. Dis. 
19 ... 19 
19-17 
9 ... 10 
17 .. 14 
16-19 
22-24 
17-16 
13-16 
21-20 
20-20 
20-18 
15-13 
19-20 
21-20 
22-20 
23-22 
17-19 
19-21 
16-18 
26 ... 26 
18-21 
20-21 
17-17 
H. L. H. L. H. L. 
Aud. Dis. Phon. Reading 
131-131 
131-133 
47-49 
58 ... 56 
69-69 
111-113 
9.5-95 
103-102 
82-83 
150-149 
114-113 
68·70 
96-9.5 
114-11.5 
112-113 
143-144-
143-144 
146-148 
79-78 
139-141 
144-14.5 
9.5-9.5 
121-120 
20 ... 18 
20-19 
3·0 
10-10-
6-4 
21 ... 21 
16-14. 
7-10 
12-10 
21-20 
16-18 
12-10 
17-16 
18-15 
17-18 
17-17 
17-19 
19-15 
21-21 
21-21 
17-20 
17-18 
86%-.56% 
93% ... 9.5% 
23%-o% 
89%-88% 1 
.56%-4.5% I 
!,I 98%-1oo% 
71%-61% 
66%-63% 
63%-63% 
72%-99% 
11%-64% 
93%-74% 
100%-72% 
56%-98% 
68%-98% 
7.5%-8o% 
74%-6.5% 
76%-69% 
76%-91% 
100%-100% 
89%-83% 
90%-72% 
93%-64% 
I 
------- ·-
H. L. 
I M.A. 
II 
90-77 
90-74 
II 91-71 
78-71 
102-82 
99-89 
I 84-74 
II 
II 
II 
101-91 
106-92 
114-85 
H. L. H. L. 
Vis. Dis. Aud. Dis. 
21-21 104-106 
20 ... 24 94-91 
15-12 138-140 
20-17 45-46 
29-25 160-158 
17-19 135-136 
18-21 127-129 
27-29 173-171 
18·24 140-140 
19-22 88-88 
I 
II 7j_ 
II 
·y 
II 
H. L. H. L lj 
Phon. Reading I 
13-14 69%-65% 
II 
11-14 34%-76% 
18-15 80%-93% 
3-1 75%-49% 
21-21 95%-100% 
18-20 71% ... 88% II 
20-18 100%-99% II 
20-21 100%-100% I 
19-20 96% ... 86% I 
12-14 97%-91% I 
I 
I 
I 
I 
I 
I 
I 
~~ II 7.2 - ~ .=== -=- ==- -=-=- ::--= --- I 
THE PAIRING OF HIGH AND LOW SCORES IN GRADE TWO I 
1
1 WHEN VISUAL DISCRIMINATION WAS THE FACTOR AND THE VARIABLES I WERE MATCHED 
I 
II I H. L . H. L. H. L. H. L. H. L. 
Vis . Dis. M.A. Aud . Dis . Phon. Reading I 
II 
28- 18 128-104 116-117 19- 17 265- 240 
27-24 94-87 142- 142 20-19 302-277 
26-20 101-101 142- 140 19-17 188-215 I 
II 
28-22 102-103 142-141 18-17 298- 208 ,I 
J! 28- 20 118-94 133-132 20-18 296-165 
26- 21 107- 121 142-141 21-19 266-205 i[ 
26-23 93-90 132-133 19-17 294-120 I I 
I I 27-17 103- 84 133-132 16-18 302- 178 I 
I 24·21 101-102 139- 135 18-18 209- 171 I 
t 27- 19 105-99 127-127 18-14 291-169 I 
25- 21 97 - 75 139- 135 20- 19 157-206 
28-25 103-101 149-149 17- 20 296-296 
23-14 96-87 102-106 7-7 211-37 
23 ... 18 90-88 85- 88 12 ... 8 168-144 
29- 27 100 .... 105 177-178 21 - 21 302-300 
26-18 76-88 90- 96 11-12 196 ... 39 
28-26 111 ... 96 167-165 19 ... 19 301-288 I 
I 
27-23 91 - 112 146- 146 19-19 241-218 I 
28-24 94-99 119-119 12- 12 281-54 
II 
27-18 86-102 124- 124 19-18 136-207 I 
26-20 89-96 129- 128 17- 16 158- 243 I I 
27-19 99-86 128-129 18-:"17 147-257 II 
26-21 100-101 !_2_9~127 18- 18 13_J- l-gS ~-~ -= -=-=... -=-====- - ----
I 
I, 
I 
I 
II L 3 
=t- - ~~ --=-
,I H. L. H. L. H. L. H. L. H. La 
Vis. Dis. M.A. Aud. Dis. Phon. Reading I' 
I 
27-22 89-100 99-98 10""8 159-169 
!I 29•21 98-84 152-151 20-18 298-238 
29-23 10.5w113 161-163 19-20 234 ... 238 
30-18 102-88 166-167 20-21 301-272 
25 ... 19 117e98 136-138 1.5-1.5· 262-143 
26-21 106-109 138-136 18-18 297-280 
27-22 101-92 1.56-1.57 18 ... 17 187-220 
26-23 113-115 1.58-1.59 19-19 300-227 
! 
I 
29-23 126 ... 116 147 .. 147 19-20 301-176 I 
25-21 88-98 148-148 17-18 276-274 I I 
29-23 103-94 120-119 18-17· 231-204 
jl 
I 
20-18 98-106 105-108 15-17 178-163 
23-21 87-103 100-101 13-10 169-112 
22-17 117-97 139 ... 140 19-19 243-240 
22 - 18 97-84 ' 111-110 17-15 52-45· 
I 
I! 
I! 
; 
I II 
J . I 
II ! 
~~---- -~--== - ~--- - -- -
I 
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THE PAIRING OF THE HIGH AND LOW SCORES IN GRADE TWO 
WHEN AUDITORY DISCRIMINATION W~.S THE FACTOR AND THE VARIABLES 
WERE MATCHED 
1
1 H. L. 
II Aud. Dis. 
I 125-88 
II 14 7-39 
I 
l
l 119-85 
I 127-96 
! 125-96 
119-99 
161-120 
157 ... 119 
140-108 
140-112 
167-116 
159-114. 
145-111 
138-105 
142-122 
156-124 
1.56-127-
165-128 
148-127 
140-124 
141-128 
148-129 
H. L. H. L. 
M.A. Vis. Dis. 
88-88 19-18 
116-96 23-23 
99 ... 90 24-23 
99-88 19 .. 19 
95-88 19-18 
94-89 28-27 
105-103 
92-94 
101 .. 106 
98-117 
111 ... 128 
115-97 
95-97 
98-98 
87-83 
88-86 
101 ... 105 
96-99 
98-101 
97-102 
103-96 
88-89 
29-29 
22-23 
20-18 
25-24 
28-28 
23-23 
22-22 
19-20 
24 ... 24 
26-27 
27-27 
26-27 
21-21 
17-18 
22-20 
25-26 
-~- =-- =-==-
H. L. H. L. 
Phon. Reading 
10-8 . 145-144 
20-20 176-259 
12-12 54-168 
14-14 169-112 
13-12 119-39 
12~10 281-159 
19-18 
17-17 
17 ... 17 
16-17 
19-19 
19-19 
17-17 
15-15 
19-19 
19-19 
18-18 
19-18 
19-18 
234-231 
220-204 
215-163 
287 ... 186 
301-26.5 
227-150 
177-52 
143•178 
277•138 
224-136 
187-291 
288-147 
274 ... 125 
208-243 
74-
I 
I 7.5 ~~· ~~ 
-=-4 
I I 
H. L. H. L. H. L. H. L. H. L. II And. Dis. M.A. Vis. Dis. Phon. Reading 
183-133 110-118 28-28 21-20 291-296 
1.58-129 113 ... 100 26-26 19-18 300·133 
178-142 10.5-107 27-26 21·21 300--266 I 
177-1.52 100-98 29-29 21-20 302-298 II 
II 
163 ... 146 113-1:1.2 23-23 20-19 238-218 
II 170-139 95-97 26-2.5 21-20 296-1.57 I 
134-100 9.5-87 22-23 15-13 255-169 I 
155-132 110 .. 93 2.5-26 20-19 21.5-294 I 
I 1.51-132 84-94 21-20 18·18 238-16.5 
132-117 e11~1o4 1? ... 18 18-17 178-240 
167-129 88-86 18-19 21-17 272-257 
II 166-lt~ 7 102-126 30-29 20-19 301-301 
1
' 151- 138 
II 
107-106 2_5 ... 26 20-18 300-297 
II 1.50-136 139-117 26-2.5 15-15 274-262 
il 149-133 103-103 28-27 17-16 296 ... 302 
I' 
,, 14.5-131 82-71 22-23 Jl4-16 38-170 
:1 149-13.5 101 .... 94 25-23 20-18 296-1~. 7 
II 
II 
I . I 
II 
!I 
:I 
II 
II 
II 
~--- - - --- =-= - I~-
;I 
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THE PAIRING OF THE HIGH AND LOW SCORES IN GRADE TWO 
WHEN PHONETIC ABILITY WAS THE FACTOR 
AND THE VARIABLES WERE MATCHED 
II 
I 
I' 
=H-.--~L-.------.F~_ .---.L~.--~H".--~L-.----~HT.--,Lr.---,H~.----~L-.--
1
1 
~Ph~o~n~9~------~M~·~A~·----~Vi~s~·~D=i~s·~---A~u~d=·-D~i=s~·~--R~e~a~di=n=g~ __ 11 
18-13 
I 17-12 
13-7 
19-15 
19-15 
18- 12 
17-14 
17-14 
I 19-15 
20- 16 
I 19 ... 15 
' 19-16 
21-16 
I 
20-18 
19-17 
18-16 
19-17 
19-17 
20-17 
20-17 
19-17 
J 19•17 
102-95 
94-99 
87-96 
75-9.5 
107-106 
103-94 
86-99 
95-82 
97-98 
118 ... 103 
136-139 
93-113 
107-98 
116-98 
97-117 
94-71 
86 ... 89 
121-101 
102-103 
101-88 
11.5-92 
87-103 
18-19 
23-24 
23 ... 23 
21-22 
22-23 
29 ... 28 
19w19 
22-22 
17-19 
28-27 
2.5-26 
26-25 
23-21 
23-24 
20-23 
27w26 
21-20 
27 ... 28 
2.5-25 
23-22 
24-22 
124-125 
119-119 
100-102 
135-134 
139-137 
120-119 
129-127 
145 ... 145 
140.,.138 
133 ... 133 
150-150 
132-130 
142-140 
147-148 
114-112 
132-131 
124-129 
141·140 
149-149 
149-148 
159-157 
142-141 
207-119 
204-54 
169-211 ' 
206 ... 255 
243-236 
231-281 
257-169 
177-38 
240-143 
296 .. 302 
246-274 
294-298 
266-287 
176-274 
150-186 
165-170 
136-158 
205-21.5 
80-296 
296-276 
227-220 
277-208 
=- --==---
I 
II 
!I 
II 
I 
II 
I 
I' 
I 
~J~~ 
~ I 
I 
H. L. 
Phon. 
I 14-8 
I 21-19 
20-15 
18--10 
12-4 
17-11 
15-10 
=-===-==-==-=-=-- ---=-~ 7"" -==-- - - ==== 
H. L. H. L. H. L. 
M~A. Vis. Dis • 2--:- Aud. Dis. 
110-101 25-27 155-156 
94-102 27-28 142 ... 142 
88-100 19-22 96-98 
9.5-111 26 ... 28 170-167 
97-117 25-2.5 139 .... 136 
101-88 21-19 127-125 
90-98 23 ... 20 85-81 
97 ... 9.5 22-19 111-111 
98-103 20-21 105-101 
II 
:1 77 
I 
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H. T .u. 
Reading 
21.5-187 
302 ... 298 
112-169 
296-301 
1.57-262 
125-145 
168 ... 140 
.52-152 
178-112 
!I 
I 
I 
r 
,I 
,, 
,, 
I 
I 
I 
i/ 
II 
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THE PAIRING 0; TH; HIGH AND ~~~ ~ SCORES IN- GRA~~ TWO --~~-~ ~~ ~---,-
WHEN MENTAL ABILITY WAS THE FACTOR I 
AND THE VARIABLES WERE MATCHED 
H. L. H. L. H. L. H. L. H. L. 
M.A. Vis. Dis. Aud. Dis. Phon. Reading 
113-71 2.5-23 130-131 16-16 298-170 
109-7.5 21-21 136-13.5 18-19 280 ... 206 
9.5-82 22-22 14.5-14.5 17-14 177-38 II 
I 106-84 18-18 108-110 17·1.5 163-4.5 ' ! 
II 
10.5-86 27-27 127-124 18-19 291·136 I 
99-86 19-19 127-129 14-17 169 .... 2.57 
103-87 21-23 101-100 10-13 112-169 
101-87 26-24 142-142 19-19 188 ... 277 il 
., 
I 126-91 29-27 148-146 19-19 301-241 il II 
23-2.5 1~.6-148 218-276 I 
112-88 19-17 
I 113-88 26-26 1.58-156 19-19 300-224 I 
' I 
' 121-101 21-20 141-140 19-17 20.5-215 
118-93 28-26 133-132 20-19 296-294 
., 117..,97 24-22 112-111 17-17 186-.52 
115-92 23-22 159 ... 1.57 19-17 227-220 
113-96 23 ... 26 163-165 20-19 238-288 
117-92 25-23 136-136 15-17 262-191 
102-90 21 ... 23 135-133 18-17 171•120 
I 107-94 26-27 142-142 21-20 266-302 
116-98 23-21 147-148 20 ... 18 176-274 II 
'I 110-101 25-27 155-156 20-18 215-187 
103-89 27-26 133-129 16-17 302-158 
---:=._ ~ 
- -
- ----
--=--
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I H. L. H. L. H. L. H. L. H. L 
M.A. Vis. Dis. Aud. Dis. Phon. Reading 
139-101 26-25 150-149 15 ... 20 274-296 
106-97 26-25 138-139 18-20 297-157 
94-83 23 ... 24 119-122 17-19 204-138 
106-95 23-22 137-134 15-15 236-255 
107-98 25-29 151-152 20-20 300 .... 298 
I· 
99 ... 94 24-28 119-119 12-12 54-281 
I 94 ... 84 20-17 132-132 18-18 165-178 
111-102 28-30 167-166 19-20 301-301 
95-71 19-19 125-122 13-12 119-156 
136-84 25-21 150 ... 151 19 ... 18 246-238 
100-88 22•18 98-96 8 ... 12 169-39 
107-97 22-·17 139-140 19-19 243-240 II 
'I 
101-94 24-23 139-135 18 ... 18 209-147 
li 
128-97 28-23 19 ... 19 19-19- 265-150 .I 
1: 
II 
II 
II 
'I 
!I 
!I 
!, 
II 
'I 
I 
~-- -- ~-- -J ---
)/ 
II 
'I 
' I 
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THE PAIRING OF THE HIGH AND LOW SCORES IN GRADE THREE 1, 
I WHEN VISUAL DISCRIMINATION WAS THE FACTOR AND THE VARIABLES II 
WERE MATCHED 
1: H. L . 
Vis. His. 
I 30-26 
I 28-24 
I, 
I 3o- 26 
II 
1 29-26 
30-24 
30-26 
29 ... 21 
28-20 
30-21 
30-20 
30 ... 19 
28-23 
30-24 
28 ... 24 
30-25 
I 28-24 
26-22 
30- 27 
1 29-25 
30-26 
30-25 
30-19 
H. L. 
Aud. Dis. 
145·140 
141-144 
175-173 
162-163 
168-169 
146-146 
153-150 
140 ... 144 
134-132 
145-143 
142-140 
151-150 
163-162 
142-146 
166-164 
150-154 
122-120-
170-170 
150-149 
162- 163 
157-157 
126-125 
H. L. H. L. H. L. 
Phon. M.A. Reading 
21-19 142-149 251-227 
19-19 134-122 209-252 
21-21 138-132 25i-251 
19-20 140-139 162-163 
21-20 139-114 252-247 
20-21 99-88 250-221 
19-18 153-150~ 155~220 
18-18 119-95 228-115 
20-15 103-93 169-50 
19-17 114-88 220-136 
20 ... 19 
18-19 
21-20 
20-20 
21-21 
20 ... 20 
13-13 
21·21 
18-20 
21-20 
19-19 
16-18 
101-102 
105-102 
119 ... 128 
127-104 
114·108 
127·110 
99-100 
117-103 
111-109 
101-124 
125-136 
110-86 
218-148 
237-191 
252-252 
251-204 
252-247 
246-241 
186-132 
252-244 
250-214 
2.52-251 
250-249 
251-149 
. 'I 
II 
I 
I 
II 
I 
8 . 
==::!;::.. - -=--
----
----
H. L . H. L. H. L. H. L. H. L. 
Vis. Dis. Aud. Dis. Phon. M.A. Reading 
11 26-18 131-131 20-18 144 ... 120 200·201 
II 
II 30-17 133-130 20-20 111-105 24.9-167 II 
11 28-19 143-132 20-16 102 ... 91 216-146 I 
'I 
30-19 94-90 19-18 111-103 75-173 II 
1' 30-18 170-168 19-19 141 ... 132 251-235 
II 
,I 
11 27-20 156-158 19-19 121-103 245-207 I 
25-16 143-143 17-16 113 ... 90 155-150 
\ 
I 30-21 156-155 21-20 108-132 251-153 'I I 
I 
26-21 135-133 17-13 101-89 226-204 I I 
25- 22 122- 122 17-16 99-105 224-148 II 
I 
26-22 123-123 18 ... 16 94-103 2~5-138 il 
I I 
' 29-25 141-145 19•19- 134-125 247-251 
I I 25w21 107-105 17-12 108-115 230-110 I 
28 ... 23 132~133 16-12 108-104 210-149 I, 
126-19 129-124 18-21 114-83 231-159 
I 
l 
--- -=~=~ r 
II 
)I 
' 
II 
IJ I 
I 
I 
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THE PAIRING OF THE HIGH AND LOW SC ORES IN GRADE THREE ' 
I WHEN AlmiTORY DISCRIMINATION WAS THE FACTOR AND THE VARIABLES 
WERE MATCHED 11 
II 
H . L . H. L. H . L . H., L. H. L .. 
I Aud . Dis . Vis. Dis. Phon . M.A. Reading I ~~~~--~~~~~------~~~--~~~----~~~g_--~ 
155-121 
30-30 
30-30 
30-28 
30- 30 
23-22 
30-30 
21-21 
2~-19 
21-19 
20-22 
24-24 
24- 24 
29-27 
28 ... 30 
30-30 
26-28 
28- 30 
25-25 
19- 19 
30-30 
23-23 
21- 22 
21-21 138- 142 252-251 
21-20 117- 103 252-169 
19-20 141-127 251-246 
21-20 119- 111 252-249 
15-16 
21 - 20 
13-12 
19-18 
18-16 
18..:16 
20-20 
16 ... 16 
18-17 
21 ... 19 
21 ... 20 
21-19 
18-16 
16-17 
19- 18 
19 ... 19 
11-12 
20 - 20 
88-1 05 
114-00 
- .1/ 
89-115 
103-86 
115- 91 
95-103 
114- 104 
101-110 
111-88 
113-ll)+ 
101-101 
. 132-134 
105- 110 
116-108 
102 ... 101 
125- 111 
109- 104 
132 - 128 
177-li~S 
252-250 
2Cli4-110 
207-149 
220-146 
115-138 
2L~ 7-204 
166 ... 203 
250 - 212 
252-220 
252-218 
251-209 
237 ... 251 
238- 230 
148-173 
250-75 
149-204 
153- 222 
I 
!I 
II 
I 
I 
I. 
·I 
II 
II 
I' -~ ~-== 
" I 
II 
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THE PAIRING OF THE HIGH AND LOW SCORES IN GRADE THREE 
ViliEN PHONETIC ABILITY WAS THE FACTOR 
AND THE VARIABLES WERE MATCHED 
I I ~H-.--~L~.------~H~.--~L~.------~H-.--~L-.--~H~.--L~.----H~.----~L~.-
d Phon. Vis. Dis. Aud. Dis. M.A. Reading 
~ 12-9 21-24 105- 103 115-87 110-168 
20-11 
I 20-12 
20-13 
I 16-13 
' 
I 
I 
19-14 
19-15 
20-16 
19-16 
20 ... 16 
19-16 
19-17 
17-13 
I 20-17 
I 19-17 
20-17 
21-18 
20-18 
21-18 
21-18 
21-19 
21-19 
24-23 154-155 110-109 241-204 
24-23 135-133 123·104 184-149 
22-22 121-120 128-100 
19"21 132-133 91-89 
26-25 138~139 105-128 
20-23 
30-28 
19-16 
25-24 
26-25 
25-27 
25-26 
28-26 
26-25 
28 .. 26 
26-28 
21-21 
25-26 
30-29 
29-29 
30-30 
158-160 103-88 
133-132 111-108 
140-143 102-90 
150-152 103-101 
157-158- 125-116 
116-116 94-88 · 
122-122 99-99 
134-135 
11+2-143 
150-152 
146-146 
150-150 
164-163 
168-167 
155-153 
156-157 
102-101 
118-113 
127-125 
88-102 
116-115 
108-85 
139-146 
102-103 
108-125 
222-132 
146-204 
154-247 
207-177 
249-210 
148-150 
247-166 
250-238 
162·212 
224-186 
'216-226 
236-155 
246-251 
221-248 
207-220 
247-252 
~52-248 
252 ... 155 
251-250 
I 
I' 
I 
I 
II ( 
I 
I 
I 
II 
I 
I 
I 
,/ 
R5 
if --=-- - -=---=--- - i ---
H. L. H. L. H. L. H. L. H. L. 
. I Phon • Vis. Dis. Aud. Dis. M.,A, Rea din 
• 
21-19 30-29 163-162 119 .. 140 252-252 
II 21-19 27 ... 27 167-168 118-113 251-249 
II 21-19 30-30 170•170 117-141 252-251 
1 18-16 19-22 125-123 86-103 14.9-138 
21-19 29-27 154-156 142-121 252-245 
20-18 25-28 ll-t9-i51 109-105 214-237 
20-18 30-29 146-150 99-111 2500:.250 
1 20-18 17-18 130.- 131 105-120 167-201 
20 ... 18 28-28 142-140 127 ... 119 251-228 
=- ---==--- --'-= -----· ~-=- ---~ -~=-==~ 
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-T~E ~AIRING OF THE HIGH A;;~;W SCORES IN GRADE THREE =-1-= --
\~EN MENTAL AGE WAS THE FACTOR AND THE VARIABLES WERE MATCHED 
I 
=H-.~L~.------~H~.--~L-.------~H~.--~L~.--~H~.--~L~.--~H~.----~L~.-- 1. 
M.A. Vis. Dis. Aud. Dis. Phon. Reading 11 ~~-___;~~;...:__-___;;,;_;;.;....:..-.;;;;..;;,.;.:;..=-____;~:....:;,.._-~=~ II 
139-85 26-26 163-163 20-18 252-252 
I 
153-loo 29-28 174-172 21-21 252-249 1 
141-1o6 3o-28 110-112 19-2o 2s1-252 I 
I 
128-103 28-27 172-170 21-21 252-244 ~ 
I 
~ 138-119 30-28 175-175 21-21 252-251 I 
125-88 25-26 145-144 19 ... 19 251-207 'I 
I 104-88 24-26 146-146 20-21 204-221 . ~ 
109-93 25-25 149-149 20-19 214-193 1 
134-119 28-28 141-140 19-18 .209-228 I 
127-89 28-30 142-142 20-20 251-218 i 
149-93 26-26 140-138 19-19 227-154 ~ 
128-108 24·25 162-164 20-21 252-247 I 
124-102 26~27 163-164 20-21 251-240 I 
148-116 24-26 162-164 21-20 252-216 . ·I 
,' .140-101 29-30 162-162 19-21 252-252 II 
I 142-96 29-28 154-155 21-21 252-252 i 
142-99 30-30 145- 146 21-20 251-250 
114-102 30-28 145-146 19-18 220-248 
1 139-113 30-28 168-169 21-21 252-252 
136- 121 25·27 157-156 19-19 249-245 
129-102 28-29 156-155 20-21 239-252 
127-105 28-28 150-151 20-18 246-237 
125-108 30-30 157-156 19~21 250-251 
---=~ 
87 
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H. L. H. L. H. L. H. L. H. L. I 
M.A. Vis. Dis. Aud. Dis. Phon. Reading II 
125-101 26-24 152-152 17-16 251-166 
116-102 21-23 150-150 20-19 207-191 
123-105 28-27 166-168 21-21 250-252 
I 123-102 24-28 135-134 20-20 184-216 
120-91- 18·19 131-132 18 .. 16 201-1.46 I I ,, 
126-119 26-30 161-163 21-21 245 ... 252 
·I 
I 1~.6-118 29 ... 27 167-167 18-21 248-251 
II 
I 
I 115-103 21-25 150-150 18-20 220-247 I 
I 
110-93 24-21 132-132 16-15 203-50 II 
104-89 23-21 133 ... 133 12-13 149-204 ,, 
125-114 26-28 157-159 19-20 250 ... 251 I 
I 11+4-111 26-30 131 ... 133 20-20 2Q0 ... 2l.t9 
132- 110 21-24 155 ... 154 20 ... 20 153-241 
102-88 19-20 140 ... 143 19-17 148-136 
I 122-113 24-25 144-143 19-17 252-155 
I 134-118 29 ... 26 141-142 19-19 247-236 
103-83 22-19 123-124 16-21 138-159 
